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Saw Tooth Structures 


Introduction. 


ro0‏ سه؟S‏ عباره عن بلاطات ماظه (تشبه أسنان المنشار ) محموله على 
Syste‏ إنشاض يعتمد نوع هذا ال ٤ور‏ علىالمسافه بين الأعمده . 
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و يستخدم هذا النوع من البلاطات عند طلب إضاءه غير مباشره داخل المبنى . 
لذلك نضع النوافذ فى إتجاه الشمال فقط وذلك ل : 


North 


١‏ لعمل إضاءه غير مباشره 
لوجود مصر عند مدار السرطان أى شمال 
شمال خط الأستراء فتشرق الشسن 
على مصر من اتجاه الجنوب الشرقى 
و تغرب من اتجاه الجنوب الغربى 


East 


South 
. أی آنه لعمل اضاءه غير مباشره فى مصر لا نضع أى نوافذ فى اتجاه الجئوب‎ 


۲- لكى تكون النوافذ فى إتجاه البحرى (للتهويه الجيده ). 
و لذلك فإنه ممنوع وضع أى نوافذ فى هذا ال ١٠ءاءرءك‏ إلا فى إتجاه الشمال فقط . 


دائماً سهم الشمال خارج من الشباك 
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Types of Saw Tooth Structures. 
(DO Slab Type. 1= (4>8)m 


ی L=(4>8)m‏ ا 


@ Girder Type. L=(8 >15)m 


و نح 

ONS 

1 ے 
= | | 


کک (>15)m‏ ا 


@ Saw Tooth Supported on: 


@ Frames. (2 Hinged or Fixed) _..______ L=(12—->24)m 
® Triangular Polygon Frame. -.——-—-- L=(12—+>16)m 
© Trapezoidal Polygon Frame. L=(12—+>25)m 
@ Arch Girder L =(20—> 40)m 
©) Truss. - L=(15+>40)m 
(RB) Vierendeel. L=(15—¬> 40)m 
©) Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. (Systems ) Saw Tooth. 


Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 4 


Saw Tooth Slab 
@ With Inclined Posts. 


ممكن وضع Cantilever‏ 


3 
2 
0 
18 
e‏ 
ّ 
ا ا 


c0 10-12 


/ Te لوجود‎ 


al اس‎ 


+ Span (L) = (4 >8 )m 
» Slabs. ں ]1ا مں) صغیر فی النهایه‎ e٣ ممکن وضع‎ 


ARN SSNSNSNSESEVSENS N SENEVNSENSENVENSN KN 


2 


AR SANSSNSSNSSANSANSANSANN KY 


1: 


1M {|| 


للتحكم فى زاويه ميل الضوء و لحمايه الزجاج 
و لتقليل اد.8.۸11.2 ١ء۳(۷)‏ على البلاطه One Way S.8. > 1L < 6.0 m‏ 


One Way H.B. > L =(6.0—->8.0)m 


% 


Inclination of slab. (@.) = (20¬+30°( ا مع الأفقى‎ 
Inclination of Post. (8) = (0+165) مع الرأسى‎ 


يجب وضع ال 7٠s‏ ل ١‏ - حمل القوى الأفقيه (00×300ي) ع7 
٣‏ تربیط الأأعمده 


3# 


#% 


«x» Posts (250X250) 
Distance between Posts (C«) = (2 >3) m 


+ Side Beams (250 X 500) : فواظد‌ها‎ 


۰"۴ ۳. تقلل من مساحه الحائط بحیث لا تزید مساحته عن‎ -١ 

۲- تعمل على تربیط الأعمدہ فی اتجاہ eمصuام‏ fە Out‏ .۰ 

طول السمله لا يزيد عن -ر٠ e ٣‏ 
نضع مخدات من الخرسانه العاديه إذا زاد طول السمله عن -,۷ م 


___H 
col. 104+12 


# 


* 
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Saw Tooth Slab Type 
Solid Slab L< 6.0m 


RAO ASAINISNINSSINSSINSSNSSRES RESEINNSSNRRRKRRR 
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Saw Tooth Slab Type H.B. Slad L> 6.0m 
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Design of Slab. 


One Way S.S. >, 1L < 6.0 mm 
One Way H.B. y> LL =(6.0—=8.0)m 


— Calculate ئ‎ 2 
For Solid or Hollow Blocks Slabs L e 
IL ص‎ 
we can take د‎ 
30+35 


لان البلاطه ماظه لاعلی فبالتالی ال .1.[ یکون صغیر فیکون ال ۸ ٥٥1۴ع‏ قلیل . 


— Calculate Us For S.5. 
WUrib For H.B. 


— Take a strip at Load direction 


For S.8. For H.B. 
ص ولل‎ 
کک‎ 


— Design the strip and get the RFT. 


ےنہر 


| 
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H.B. Slab. 


of the slab 


RFT. 


Analysis of Loads. 


- ينتقل الحمل من البلاطه الى کگکمرتيjù Ridge beam & Y-beam‏ 
- اذا کان ال ٤و0م‏ مائل نأخذ Ridge beam J|‏ 


ماظه بنفس ميل ال اهم حتى تحول الاحمال 
فی نفس اتجاهه .۰ a1 10d‏ 


- یتکرر ال اهم کل مسافه (3.0 +¬ 2.0) = O‏ 
لذا تكون الكمرہ ال continuous oرn> Fidge be٤47”‏ 


0 1م 
2 
O0.W. (Ridge Beam) =4.2 kN/m U.L.‏ 
وک 4م 


- ینتقل الحمل من ال ۳٤ط e‏ و۸ الى ال ٤s٥م‏ و عادہ يؤخذ nmin‏ 


¬ 0.25 
e 0.W. (Post)= 3.5 kN U.L. 
0.25 


- ينتقل الحمل من ال tئمم‏ الى ال ۲-em‏ 
و تکون ال ۲-٥‏ کمرہ continuous‏ 


تحمل احمال مركزه من ال ٤5٥م‏ و أحمال منتظمه من البلاطه 
و تکون محصله القوی الافقیه على ال ۲-0٤۵7۳‏ تساوی صفر . 


0.W. (Y-Beam) = D t o *1.4 kN/m U.L. 


A = Spacing +150 mm 


و لکنھا عادە تۇخذ nin‏ 


4%12 


_ الکمره الطرفیه »٤ط‏ £۸4 يوجد علیها مرکبه أفقیه 
اذا کان ال ۳٥8٤‏ مال لذا تتکون من کمرتین 
كمره رأسيه لتحمل الاحمال الرأسيه 
كمره أفقيه لتحمل الاحمال الافقيه . که راه 
Spacing‏ 
12 


la.1= ا‎ VL. = 


O.W. (End Beam VL + HL) =7.0 kN/m U.L. 
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Steps of Design. 

(OD Loads From Slab. 
۴ ۱,- نأخذ شریحه فی البلاطه عرضها‎ 
hinged support lai Y-beam JI مع اعتبار‎ 


و اعتبار ال Ridge be»‏ کأنما Roller support‏ مائل ہنفس میل ال 8٥م‏ 


Ridge beam 


حیث ۸# ینتقل على ال Yy Ridge bem‏ 
حیث ۲ ,× ينقلا علی ۲1-0٤4۳‏ 


ملحوظه ۲ ,×, ۸ يعتبروا أحمال منتظمه على الكمرات 
لانها ٣‏ ٥ناعی۸‏ لشریحه بلاطه عرضها -,۱ ۴ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) Page No. 14 


Using Equations. 
R,=R CosB 
Ry,=R SinpB 
. 2 Ma = Zero 
ws E (%)- Rr (L)- Rx (R)=0.0 
. was FH (¥)- R CosB (L)- R SirnB (R)=0.0 
Get R =V 
. R,=R CosB =7 
“.R,=R Sin PB = 
X- Ry = 
Cel Y From} Y =Zero ھ‎ Get YJ =v 


O س‎ ight Eng. Yas: Lea a copyr لار‎ serve ۰ 
rin 
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Ridge Beam. 


- الكمرo continuous ons Ridge beam J|‏ 
محموله على ٤5٥م‏ يتکرر کل مسافه (3.0۳ + 2.0 ) = ل 


- اذا کان ال یمم مائل نأخذ ال ۵۳ط eءول۸‏ ماظه بنفس میل ال اsمم‏ 
حتى تحول الاحمال فى نفس اتجاھa (axial load on the post)‏ 


- تحمل ال ۳ط و۸ حمل منتظم من البلاطه قیمته ۸ 
اذا کان ال یمم مائل ّ 
نحلل وزن الكمره الى المركبه 
الماظه حتی تکون فی نفس اتجاہ A‏ 


و عاده نأخذ .0.7 الكمرo‏ = kN/m‏ 3.0*1.4=4.2 


< 
- لان الكمرo Ridge beam JI‏ nSرcontinuouso‏ 
أفا بدون تصميم سوف ناٌخذ الکمرہ 7۸1۳ 


p1 
2 0.2 
مosوt الکمرہ پحمل على ال‎ Reaction - 
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Post. 
ينتقل الحمل من ال ۳٤ط eوRd الى الtئo م“‎ - 


نحلل وزن ال 5٥م‏ حتی یکون فی نفس اتجاہ ‏ ۸ˆ 
R, R1‏ ا WV. (Post) ¥ Cos B‏ .0 = 2 


O0.#W. (pose) = 3.50 kN (U.L.) 9ں‎ 


0۰ 0.25 
عادەه يۇخذ ال ځ0sم‏ ا 


E: 0.w. 1 


4f%12 


Y—Beam. Y-beam Jا الكمره‎ - 


cont: ٣ u0ەus کمرهہ‎ 


- ينتقل الحمل '۸/ من ال اوم 
الى ال ۳ ط۲ و تكکون 
أحمال مرکزه تتکرر کل مسافه ا0 
- یتم تحلیل الحمل ۴ 
الی مرکبتین ۽٣‏ ۾ ٣×‏ 


Fx =F Sin BP 


کر 
- ينتقل الحمل من البلاطه الى الكمره و يكون حمل منتظم (۲ ,×) 
و تکون محصله القوی الافقیه على ال ۲-0٤۳‏ تساوی صفر. 
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Distributed Loads. 
aia = +150 mm 


O0.W. (Y-Beam) = Dt o *1.4 kN/m U.L. ۳ y 
< 00 


X,Y From slab. 
شریحه البلاطه‎ 


¥ 
و 
4 


Concentrated Loads. 


کے 


Fx, Fy From post 
Fx محصله × تساوی محصله‎ 
2 X= zero 


Fy Fy Fy Fy Fy Fy 
U WU WU 


W= 0.W.+ Y 
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لتسهیل حل الکمرہ ال ۲-٥٤۹۳‏ نعمل حل تقریبی 
و ذلك بتحويل الاحمال المركزه الى أحمال منتظمه . 
Fy Fy Fy FY Fy Fy‏ 
Ww Wu wu‏ 


رما ںا ںا 


Sec. (2-2) Sec. (1-1) 
R—sec. R—sec. 
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/ 


1 


Sec. (1—1) 


@ 
@ 


1 


RFT. of Y~Beam. 
0 
IL” 
Sec. (2-2) 
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خطوات تصمیم ۲-8٤۵۸‏ الشباك ماتل 


. شو 
نأخذ شریحه فی البلاطه عرضها ١ ۴ ٠-‏ ي و اوي 
و نحدد h Reactions R,X;,Y J|‏ ا 


ول 


Ridge Beam 


ا 


Post‏ اا 


[Fr=F CosB| [Fr=F CosB| 
w1 = o. +¥ + 


= O.WF+FY + 
ا‎ 
[Ry = wy S + Fr] W1 SOS + Fy 


O0.W. (Ridge Beam) = 4.2 kN/m U.L. 
O.W. (Post) = 3.5 kN U.L. 
0.W. (Y-Beam) = Db t e *1.4 kN/m U.L. 


Û y-beam = = +150 mm 
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End Beam. Bı 


aE 


- الكمره الطرفيه عط £۸4 يوجد عليها قوه أفقيه 
اذا کان ال ٥٥8٤‏ مال لذا تتکون من کمرتین 
كمره رأسيه لتحمل الاحمال الرأسيه 
و كمره أفقيه لتحمل الاحمال الافقيه . دراس 


-أى قوى رأسيه تذهب الى الكمره الرأسيه 
أى قوى أفقيه تذهب الى الكمره الافقيه . 


- وزن الكمرتين هو حمل رأسى لذا يذهب الى الكمره الرأسيه فقط . 


O.W. (VL.+HL) = 7.0 kN/m 
(beam) 


- ۲ رر من آخر بلاطه تذهب شریحه أخر بلاطه 
على End beam J|‏ 


۲ تذهب الى الكمره الرأسيه . 4 
تذهب الى الكمره الافقيه . yî‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( Systems ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 22 


HL. Bean. > 


<< N 
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»« Design of End Beam. Bz? 


ممکن اهمال هذه الكمره 
و أخذ تسليحمها 


81 مثل‎ 
<R 1 


ّ 
VL. Beam 


کے کک کک ت 


fi ا‎ 6 
VL. Beam. co FF Fh hF FF, Fr, 
ڪڪ‎ O0.WU. 
G4 
e = 7.0kN (UL) |_ 6_l ¢ لو اډ«‎ 
Solved by using Moment Dist. 
7 ر‎ = 7 Cos B or use Approximate Solution. 
Fr, 
W= 0.W. + sy (at one span) ا‎ 
Span اسو اھ وای ا چ ا‎ 
WL Rv. 
Designed as R—S'ec. 10 
س‎ 70 ۹ | | 
HL. Beam. 12 vr. 
e | 
x 2 Sin B Fx, ا‎ -0 
F E | 
UU کک‎ 3 X (at one span) F, S'` WwW 9 Rar. 
Span ا‎ : 
Fra أ‎ 
9 5S 
لآ إا‎ 
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Tre. 


Reaction of HL. Beam ùa جتli‎ ie الشد الموجود فى ال‎ - 


T (rie) 
Fs 
Ac = Take (300x300) 


= (Total area of steel) 0.3 


Columns. C1 3 C2 
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C1 P= Reaction of Y-beam. Ry 
Fy Fy Fy 


اس خي 9 


Check Buckling. 


E <| 


ODIn plane. @ Out of plane. 
Case @ Case (D ا‎ 
b 
h 
Case (D Case (OD ا‎ 
H,=h H=h 
۵ _ 1.3«EH. 1 _ 1.2«»H. 
e F ٥١ 


IF Ab < 10 سات س‎ P only IF Xb < 10 می ا‎ 4 Ponly 


2۵ Designed, 3 Designed 
و و‎ 
b >10 P, MM, b >10 P, Maa 
Maa 
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C2 P= Reaction of VL. beam Rvr. 


RyL.=WyL.# S 


Check Buckling. 


ODIn plane. @ Out of plane. 
و‎ 
Case MD 
b h, 
Case (D ا‎ 


H.= bigger of hı &hz 


X= FH. 


Designed ا‎ 
IF Ab <10 P only IF Xb <10, Ponty 
Designed e 
Ao >10 mS PM, Ao >10 ty PM, 
Ma 
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Saw Tooth with HL. Slab. 


III 
2 

0 
7 
4 


لن نحتاج لهذه الكمره الافقيه البلاطه الافقيه تعمل عمل 
الكمره الافقيه و تحمل القوى 
الافقيه ثم تنقلها لا 1٠۲‏ 


المفروض تصميم البلاطه لتتحمل moment & (€0 npressi0"‏ 
فيتم تصميم البلاطه علآ Interaction Diagram مlIدختwlڊ 1, P‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 30 


Expansion Joint with Saw tooth Slab type. 


عند وجود Ez» ۸80٩۸ 0۲۸٤‏ مع وجود 8e۰‏ .۸71 یجب تحویل اتجاھھا للداخل 


أو ممکن وضع کمره رأسيه فقط لكن تصمم لتتحمل أحمال رأسيه و أفقيه معا 
و عاده نجعل ".0-400 و تصمم Bi-Axial m0 ment onl‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 31 


0.0 


H 
North 


col 10—¬+12 


Ridge Beam. 


Saw Tooth Slab Type with Vertical Posts. B 


. E 
کر‎ 
u # 0 
و‎ 1 
E + 
2 ww 
3 € ll 
۵ ا‎ 
£ 
ن‎ 
Fi 
\ | 
Er DD SSNS ISNA SN 
اس ا ا ا ق ن‎ 
0 
| 
> 
E | 
| 
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Saw Tooth Slab Type with Vertical Posts. 


عندما یکون ال ٥08٤‏ رأسی ستكون ال Ridge b‌e‌ım‏ 


رأسیه حتی تکون الاحمال فى نفس اتجاه ال ئم کي 
axial loads on post‏ 


Ridge beam 


لان ال ٤5٥م‏ رأسی فتکون ال "۲-8 رأسیه ۰ 


لان ال ظط و۸ رأسیه فلن توجد مرکبه أفقیه . 


لانه لا توجد مرکبه أفقیه فلن نحتاج HL. 8em J‏ 
فتتکون ال 87۳ £۸14 من کمره رأسیه فقط. 


کمره رأسیه 


End beam 
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8 


N 
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SIS SSSSSSSSSS SSIES 


® 
0 
\ 
N 
0 
8 
x 
8 
٩ 
۷ 
x 
% 
N 
% 
0 
2 
\ 
* 
X 
1 
SS SS N 
0 
% 
١ 


ELEVATION 


١ 
SSESSSSSSSSSESRSSSSSSSSSSSSESSS 
r aaa ama Tama a ae 


ا 
: 
RAKR °۰‏ 
—™ اا 
> 
CC 1‏ : 
و NON‏ 
ANN o‏ 
2 
دا 
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Saw Tooth Slab Type Solid Slab L< 6.0m 


۸ 
۹ 
۹ 


HH 


RRNA RRO 


4l [fM] | | 
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Saw Tooth Slab Type H.B. Slad L> 6.0m 


RFR 


SSSR 


QQ 


2 
|[ ]4 
.اا ا ا 


¬ MM A4 A4 


E iii 
اا ا ا‎ 


ا 
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Reactions of the slab. 


Ridge Beam. 


(® 
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- ينتقل الحمل من ال 0e۳”‏ eءeوRod‏ الى ال Post. pst‏ 


ر لا یوجد تحلیل للوزن 


F = O. #. most) سا‎ R, 7 
0. W.(post) = 3.50 kN (U.L.) ا‎ 0.W. 


Fy Fy Fy FY Fy Fy 


O اپا س‎ er El-Leathy a copyr لار‎ (Systems ) Saw Tooth. 
tintin ng of these notes is allowed for alus P N 
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لحل الكمرهہ ال 7۳۳ ۲-0٤2‏ 
نعمل على تحويل الاحمال المركزه الى أحمال منتظمه . 


Fy Fy Fy FY Fy Fy 


Sec. (2-2) Sec. (1-1) 
R-—sec. R—sec. 
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/ 


9 


1 


Sec. (1—1) 


@ 


0 
اال ل الل 
َ 
(2-2) 
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خطوات تصمیم e۵۳٣‏ ۲-8 الشباك راسی 


نأخذ شریحه فی البلاطه عرضها -,۱ ۴ 
و نحدد Reactions FR, Y J|‏ 


Em e 
Ridge Beam 


O0O.W. (Ridge Beam) = 4.2 kN/m U.L. 
O.W. (Post) = 3.5 kN U.L. 
O0O.W. (Y-Beam) = bt Se *1.4 kN/m U.L. 


Û beam = +150 mm 
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End Beam. B1 


- لانه لا توجد مرکبه أفقیه فلن نحتاج ل HL. 8em‏ 
فنتکون ال "87 £۸14 من کمره رأسیه فقط. 
ا 8 
ا 
۶ 


(beam) 


2 n. STS 


›¡ص ا د 
Column | | ٣‏ < | | | 
ا ج e + seha‏ اد چ 

Eng. Yasser El-L 1 


( Systems ) Saw Tooth. 
Page No. 43 
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1 allowed. ( www.yasserelleathy.com 


/ 


9 


Sec. (1-1) 


@ 


ا 


0 
لال ب الل 
(2-2) . 
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Miscellantes Ideas about Saw tooth Slab Type. 


Note. 


من الممكن أن يكون طول السنه و ارتفاعها معطى ٠‏ 
فاذا زادت زاویه ميل البلاطه أکبر من .°۳۰ (30° < ») 
نضع بلاطه s10‏ ٣ueءe‏ ]1ا ۸ه حتی لا تزید زاویه میل الاضاءه عن °۳۰ 


Example. 


IF the saw tooth given. 


Calculate 


tan OQ = (5) > @ = 32.0 >30 


“ We have to put cantilever slab. 


2.5 ۰ 
tan QL ojj = (52) > Qf. = 29.05 <30 
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Ex Example. le. 5 
Without Tie 


III 


یو و لیو و لضو و ل ر 9 ا 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions. 


اذا لم توجد ال 7٥‏ و الشباك مائ فی ال 7٥0۸‏ س»؟S‏ 


نأخذ شریحه فی البلاطه عرضها - ,۱ ۴ 


7 / / 
چ پÉgÈھ‏ چ qgوھ‏ چ هچ ٤‏ 


الاعمده فى الاطراف فقط عليها عزوم يتم ترحيل القواعد للخارج 
و يتم الزياده من تخانه العمود 
الاعمده فى المنتصف لا يوجد عليها عزوم فلا يتم ترحيل قواعدها 
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1 
ال 


عمده فی 
عمدذده فی 


الاطراف فقط عليمها 
المنتصة يو 


عزوم 
جد عليما 


يتم تر 


3 9 


حيل القواعد للخا 
عزوم فلا يتم ترحیل قواعدها . 


رج و ي 


الزياده من تخانه العمود 
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Exzanrwp le. 


Choose a convenient Statical System and draw a sketch 
For an elevation Showing Concrete Dimensions. 


ا و ا gğĞو ‏ او ا 
اذا تم ازاله ال 70٥‏ فى الباكيتين اللتان فى المنتصف فقط. 
ستکون کل 71٥۴‏ فی الاطراف غير متزنه داخلیا فی اتجاه × 
لذلك سيتكون عزم نتور الاعمده بالتساوی . 
سيتکون عزم تتوزع على الاعمده ب وی M= (X+*S)*« H‏ 


Xx*S 
و لے‎ > 


M M 
2 
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Exzanrwp le. 


with Tre 


.ول0 ,ول0 g5‏ ل0 ,6 اا 


Choose a convenient Statical System and draw a sketch 
For an elevation Showing Concrete Dimensions. 


يتم وضع rde‏ حتی نتمکن من حمل ال ۲-80۳ التى فى المنتصف . 


توجد قوی شد على ال ٣عل٣‏ 6 تساوى S'(‏ «¥) فيتم التصميم على 1,7 
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Exzanrwp le. 


ا 


لسر .لل ,6ل g0‏ ل0 ,6 اا 


no Tie 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions. 


يتم وضع rde‏ حتی نتمکن من حمل ال ۲-807۳ التى فى المنتصف . 


لا توجد قوی شد على ال 6٣de‏ فيصمم على 1[ فقط 


الاعمده فى الآاطراف فقط عليما عزوم يتم ترحيل القواعد للخارج 
و يتم الزياده من تخانه العمود 
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Saw Tooth Slab Type Rested on Frame. 
Frame الشباك موازى لذ‎ 


SSSR 


N SNARNENIENWN AN 


۶ 
x Slabs. One Way S.S. > LL < 6.0 m 
One Way H.B. > L =(6.0—+8.0)m کے‎ 
+ Inclination of slab. (@L«/) = (20+30°( مع الأفقى‎ a 


x Posts (250X250) OL ef. 


Distance between Posts (C) = (2 >3) m 


الشباك عمودى على ال Frame‏ 


North 
mn 


ممكن وضع شباك مال 


NN NRNNERNWNENSNUON E :*X§ 
8 
Re. 


Fe 
8 
SSSSSSSSSSSESSSSSSSSSSES 
۹ 


x Slabs. One Way S.S. > LL < 6.0 m 


One Way H.B. > L =(6.0—+8.0)m ار‎ 
* Inclination of slab. (OL e.) = (20+30 ( مع الأفقى‎ QL 


* Inclination of Post (8) = (0>16°) مع الرأسى‎ 


«x Posts (250 X 250) 
Distance between Posts (@) = (2 >3) m 
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8 

Wy F7 
o “3 1: 

sS § 3 

n چ‎ 2 3 

Eê 7 

9 o 

RK 3 4 
0Q 

9% 8 

هھ 83 

1 په ج 
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400 


200-1: 


1 
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KEY PLAN 


EEE EEE 
ANRNENSANS. N RNSNSNSNNUINNNENSNENNS N NNN 


4 ا 


8ه 

8 
چ 
زت چ 
a‏ 


ELEVATION 


ا 
4 


HHL 


SANRNENENN. N RNSNSNSNUINSNRNSNSENENN NN NNN 
ڪڪ ڪا‎ 


View 


S 
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Solid Slab 


ELEVATION 
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⁄ 


H.B. Slab 


ELEVATION 


5 
7 
ر 
1 
ر 
/ 
و 
2 
2 
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Statiucal System. س‎ 


x Loads From Slab. س‎ 

زول کک ڪڪ 
Ws = 1.4(ts c+ F.C.)+ 1.6 L.L. Cos Q@ X-0‏ 
چ 


N‏ ل 
ا ھچ ا YR. as‏ 


« Loads on Ridge Beam. | 
W = 0. Fan) + R kN\m: نيا‎ a لي سا ر‎ 
„Posts 


d= (2 ڃ‎ 3 ) 9m Distance Between Posts Kı ي‎ 
Ry=w+*a 

1 R, 
x Loads on The Post. < 

P = 0. #W-ost) ۴ Rr 1 0.W. 


O0.W-(post) = 3.50 kN (U.L.) 


« Loads on The Frame. 


P P P P FP P P 
Ww |kN\ 


W= 0.W.rame) + JF (FN\m) 


| 
B.M.D. 1 
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2 E 
| 


عندما یکون شباك ال 7٥٥٤۸‏ سەک فی نفس اتجاہ ال ٣٣٣۳٣٤‏ لکن مائل 
تكون هناك قوی أفقیه فی الاتجاہ العمودی على ال ۴٣۵۳e‏ 


و لکن تأثیرها علی ال ۳٣۵۸۲‏ المتکرره یکون بسيط لوجود قوی افقيه عكسما 
مثل ال (ہ۲-8e)‏ 
لکن آول و أخر ۳۵۳٣۲‏ سیؤثر عليه قوه آفقیه من جهه واحده . 


و لمقاومه القوی الافقیه على اول و خر ۳٣۵۲‏ يتم عمل حل من الحلین التالیین 
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Fra ne کل عدد من الشبابيك لتقلیل العزم الافقی على أول و أخر‎ 7٥ یتم وضع‎ -١ 


Af RR 
= 


ر ا 


e ا‎ All co ا‎ Tooth. 
not 
ایا‎ notes i 58 


Fixed Frame JJI Frame رخÎ يتم تحويل اول و‎ -۲ 


و یجب تکبیر العرض ل "n‏ 0=500 
و عند تصميم هذا ال ۴٣۵۸۲‏ یتم تصمیمھ علی عزم راسی و أفقی معا Bi-A+ial n 0ne۸‏ 


: 
& 
® 
& 


Fired Frame 
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©0 5 1 > 

FF 83 هي‎ 

3Ş چ‎ $ 
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Plan 


400 


KEY PLAN 
200-1 


1 
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ELEVATION 
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Solid Slab 


ELEVATION 


RAE RR EAN 


RR 
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H.B. Slab 


ELEVATION 


¥ 
RAR SAINI 


RR 


PEE » 
اف‎ 8 4| 


A __| i 


ا ا 


09 n 
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Statical System. 
ك‎ 


x Loads From Slab. ت کک‎ 1 
ڪڪ‎ 3 
RR 


چ 
i 1‏ 


Ws = 1.4(tgs o + F.C.)+ 1.6 L.L. Cos Q 


To Get the Reactions. Using Equations. 


R,=R Cos , R,=R SinB 
"Z2 Ma=Zere wsl(%)- Rr, (L)- Rx (R)=0.0 
. ws L(l)-R Cos B(L)- R Sin (Rh)=0.0 > Get R =v 
“. Rr,=R Cos =7 ’ Ry,-R Sin =0 
“X= Ry , Get Y From ¥ Y = Zero 


* Loads on the Ridge Beam. 


Ww = 0. * Cos B +R kN\m 


°(beam) 


OL = Distance Between Posts = (2 >3) m 


R= WU *¥* CU 
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*« Loads on the Post. R1 


= 0. #. most) + Cos B + Rr 


0. W.(post) جا‎ 3.50 kN (Uu.L.) 0. 7. 

Fy ج‎ 2 Cos B 3 
F 
28 


%*« Loads on Y—Beamn. 


x Fg (at one span) .“. 2X = Zero‏ بت ا 


WS س‎ kN\mnt 
> Fx VWs 
Wy= WH 3 Fy (at one span) 4 
Span 


hf, kFE HE HE HF 


R= w,# S+F, | Ww | | | | | 1 
اا‎ 


ا اھ اوھ ا 
Wy, kN\m‏ 
ا ا و ا و 
R‏ 
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#« Loads on End Beam. 


| 3 
0 
a 


as 

کک 0 / 
0 

«Ê 


س 


E, 


Wy. = 0.W-(eamn) F YF kN\mr 
O0.W. (vL.+HL) = 70 kN 


(beam) 


RF yr. = Wyr.* S : 
\ Frames 


= 


HL. Bean. 


Wgr,= X kN\m 


i E E E i E 
| 


FR gy. = Wgy* S 
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*« Loads on The Frame. 


Rit. 0.W. Rit. 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) Page No. 67 


E 


N 
3 
۹ 
۹ 
N 
۹ 
٩ 
٣ 
1 
٣ 
۳ 
4 
N 
: 
۰ 
٩ 
٩ 
٣ 
۹ 
1 
0 
1 
۹ 
٩ 
0 

X 
1 

§ 

3 
% 
۹ 
\ 
۹ 
4 
1 
۱ 
3 
3 
۹ 
\ 
۹ 
۹ 
\ 
۹ 
۳ 
1 
۱ 
۹ 
3 
۳ 
۱ 
۹ 
۹ 
\ 
3 
۹ 
۹ 
۹ 
\ 
\ 
۹ 
\ 
` 
۹ 
\ 
۳ 
\ 
\ 


N 


E 

4 € چ 

8 2 

Ss ع‎ 4 ¬ $ 

© © = E 

٤ >‏ پډ 3 ّ 
چ ك 

ےہ 8 3 

5Š هھ‎ 

aK èd 

O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( Systems ) Saw Tooth. 


Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 68 


Plan 


400 


KEY PLAN 
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Solid Slab 
ELEVATION 


SRS 


7 0 
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اا 


( Systems ) Saw Tooth. 


H.B. Slab 
ELEVATION 


SSSR 


ww 
Vy, 
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Steps of Design. 
x« Design the Slab. 
Get Ws 


then take a strip 1.0 m in the slab. 


Wg=1.4 (tg co + F.C.)+ 1.6 L.L. Cos @ 


M_ WILLE , RLY. Wl 
8 2 


»« Design the Ridge Beam. ف ا‎ 
E, N, E) 2 اا‎ 
W = 0. F-(beam) + R kN\m ا‎ 
QM = Distance Between Posts 2 
چ 2( ك‎ 3 ) Mm WT 

R, = WU * Qa 12 Kı 
»« Design the Post. R1 

> ڪڪ 

Fy > 0. W.(post) + R, 

O.W.(posr) = 3.50 kN (U.L.) ت‎ 


Py, = Fy = 0.35Ac Fe, + 0.67As F, E 


« Design of the Y—Beam. 


j F = kN\rR‏ 0= س 
HF, hE FEE EFE F‏ فا 


Solved by using Moment Dist. | | wا‎ | | | | ۲ 
اا‎ 


or use Approximate Solution. 77 
د‎ 
WU, = W + 3 Fy (at one span) 


Wy, kN\m 
Span اچچ ی وم‎ 


اع ي وا اق ل ق يا 
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x Design of End Beam. Bq 


4Y KkN\rm 1 


W =0... 


(beam) 


JD «` 
0.#W' (beam) = 4.20 kN (U.L.) 
Designed as R—Sec. ا یا ر او‎ 
w1 Column 
Ry. = Wy. * S 
wil R 
*« Loads on The Frame. 12 VL. 
RvL R R Ryvr 


0.W. 
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Saw Tooth Slab 
Rested on Frame 
۴٣an منسوب الشباك داخل ال‎ 
۴٣۳€ الشباك عمودی على ال‎ 


North 
arn 


€ 
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ELEVATION 
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منسوب ال Frame‏ 
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Saw Tooth Slab 
Rested on Frame 
rae منسوب الشباك داخل ال‎ North 
۴٣۳e الشباك عمودی على ال‎ 
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ELEVATION 


Steel Pipe 
ماسوره لتصريف المیاه‎ 
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»« Loads on Beam B 


R‏ ر 


WwW = 0.7. + Ca ول‎ = ¥ kRN\mnt 


R =wxsS 


»« Loads on The Frame. R 2R 2R R 
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الاسهل فى الحسابات ان نأخذ البلاطه One way I.8.‏ 
فى اتجاه الكمرات . 


FR 2R 2R R 


0.W. 
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ELEVATION 
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Examples on Saw tooth Slab Type. 


Example. 


Slab e-F 


الل 26g‏ ا ںی6 لیلص .20 ا 


Sectional ELE. YJ—Y 


ا 10 


2l |‏ 
س 
يا 5 


ا 


Sectional Plan X—X 


TT. 


8:5.0m= 40.0m 


ا وو اھ وو ا 
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The given sec. plan X-X & Elevation Y—-Y show the General 
layout of ten story building (25*20 m) 

which is attached to a hall ( 20*40 m) through a corridor. 
The spacing between the main elements of the hall is 5.0 m 
Columns and 25 cm brick walls are placed along the 
perimeter of the hall is of the Saw Tooth type. 


Design Data : 


* Total loads (D.L.+L.L.) of the saw tooth roof are 5.0 kN\mî H.P. 
* Fı, =25 N\mm® I = 360 N\mm 


* ç = 160 mm 


Required : 


1- Without any calculations, but with reasonably assumed 
Concrete dimensions, Draw to scale 1:50 sectional 


elevation ZZ (For the dotted area L,M,N,0) 


Showing all concrete elements including Foundations. 
ن‎ Design the saw tooth slab and it’s elements. 


3— Design one of the intermediate main elements a,b,c, d & e,F 


and show Details of Reinforcement on sectional elevation 
to scale 1:50 
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1 Floating Bay 
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6ا 6ا 


أا س ا س ا ا 


6ا 


1 


L_۹ 


(009*093) 1 


ل اا اا ال ,| mS‏ | 0 


Ka ا‎ 
ll 


I ~~ < Tg O 


MESSE 


4, 10 ORO BÛ, 
موعن لالہgو'ں0 _۔لسو ا)0‎ 


۳ 


(00*092) 


ST 
© ا‎ 
* ® 
` ۾‎ 
O0 
8 


4 apt 


لیو 0 


ا٥‎ 


2—- Design the Saw Tooth Slab. 


الوح لوح. 0ا 
و ا Strip in the Slab.‏ 


(WE iain 5.0 kN\m H.P. 
7.50 kN\m 


(Ws)u.L. = 1.55.0 
=7 \m? H.P. IR 
7.50 kN\m* H.P r 4 


o 20 R 
Ry=R Cos 14.03 1 X 
Ry, =R Sin 14.03 | 
. ی هة‎ ۴ 
ا‎ 
: 2. Mu = Zero 


`. 7.50 (5)(2.5)- R Cos 14.03 (4.5) - R Sin 14.03 (2.0) = Zero 


R= 19.32 kN\m 


. Ry=-R Cos = (19.32) Cos 14.03 = 18.74 kN\m 
4.68 kN\m 


R,=R Sin B = (19.32) Sin 14.03 
X- Ry, = 468 kN\m 


Y - 7.50 (5) - 18.74 = 18.76 kN\m 
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Design the Slab. 0.9375 kN.m\m 


lg =160 mm | as ginev in data 
Sec. (D 


Mr. =18.51 kN.m\m , ts =160mm  d=160-20 =140mm 


6 
6 =لڵل چ 5.14 = > کا ,= 140 


6 27 < 
As = THe reg = 444 mmf CG p10\MR 
Sec. ® (C5410\m 


0.0m a5 .0 
2 O 


Tr 
١ ١ | 


LL ل‎ 
E O EEE EEE EEE ۸ SEE E ae ا‎ 
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Ridge Beam. (250x400) 


Take Distance between Posts. (OC= 2.50 m. 


WU = 19.32 +4.20 « Cos 14.08 = 23.4 kN\m 


Ry = 23.4 * 2.5 =58.5 kN 


23.4 kN\m 


لحو و لو و لوو لو وا 


R1 = 58.5 kN 


2 
Post. (250*250) F, 4 Fy 


F= R1 + 0.W. (Post) » CosB 


F = 58.5 + 3.50 « Cos 14.03 = 61.9 KN 


Fy = 61.9 « Cos 14.03 = 60.0 kN 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. P No. 89 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) age No, 


Y—Beamn. 


Take {  SPacing _ 5.0 _0.41=0.45 m 
12 12 


Take Y-Beam (250*600) 
0.W. =1.4 bt o = 1.40.25 » 0.60 + 25 = 5.25 kN\m 


W = 0.W. (beam) + Y= 5.25+ 18.76 = 24.0 kN\m 


60.0 60.0 60.0 60.0 
24.0 


لس .5 مل ضر .5 مل ر 6g‏ لہ ص 6 ا 


Wy= W + sy (at one span) 


Span 


WU, = 24.0 + 36.0 kN\m 
W,= 36.0 kN\mî 


لسرص. .لر 5g‏ لل 5g,‏ ل رص gg,‏ ہا 


@ 90.0 
75.0 ® 


Sec.D My, =90.0 kN.m R-sec. | 


6 
550 = C\ S1 _, C= 4.58 > J= 0.88 


90.0 «10° 2 
As ^ 0.818 * 360*550 555.6 mm 
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reg. 


nin. b d= (0.225۰ Vu) bd = (0.225 E ) 250*550 =2. mrî 
Fy 360 


2 
As. > Hy} d ..Take As=48= 555.6 m™ (3416 


„. pn 0-25 _ 250-25 _ 6.48 = 5.0 bars 
0+25 16+25 


See My r6 im Ree 


6 
6-> ل > C,=5.02‏ ے_ ا ٥,‏ = 550 


75.0 «»10° 
As 


2 
” 0.826 * 360 *550 458.5 mm 


Check Asmin As = 458.5 mm 


req 


nin. b d= (0.225 u) bd = (0.225 « 25 ) 250*550 =429. 7mm 
Fy 360 


2 
As > Hin d ..Take As=45و=‎ 458.5 mm" (2)16 
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2%10 2810 
3%16 3416 3416 


ر ا ل 


مر 
ور 
3%16 $410 2 
3016 3%16 


Sec. (2-2) Sec. (1-1) 


Reaction of Y—~Beam. 


لس واه ,ہللا)0 E‏ ا 


Ry= 36.0 * 5.0 + 60.0= 240.0 kN 
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End Beam 
VL. Beam Wyy= 0.W. + Y= 7.0 + 18.76 = 25.76 kN\m 
RyL.= WyL.« S = 25.76 «5.0 = 128.8 kN 
HL. Beam WHL= X = 4.68 kN\m 
REL. = X«S = 4.68 «5.0 = 23.4 kN 


Floating BauY. (250»600) 


lq = 5000 - 166 mm 
30 
lg =160mm 


(Wsg)u.1. = 1.5*5.0 = 7.50 kN\mً 


Design the slab. 


7.5 kN\m? 


ggg 


الغو ع ا و چ ا 
18.75 


بچ حم 


®۵ 
Sec. (D M 


u. 518.75 kN.m\m 


6 
140 LLL چ‎ €= 11 


6 دحل وچ 


#RR ۴6 RÛ 
CSR 


®ۇۈۆRRRRRRFRRFRFRRRR‎ 
®RFFRFRFRFRFRRRRR 
ا‎ 


( 
١ 


2 


0 Dur Z 


RF F›؛›؛›؛‎ 


___ 18.75 10° 
8S ^ 0.826 «360 *140 


MCN 


- 450 mmm 
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ۆ 


2 


8 


0.W. =1.4 bto = 1.40.25 «0.60 + 25 = 5.25 kN\m 
WU = 0.W. + 2 Wg . = 5.25 + 2 )7.50( )32( = 42.75 kN\m 


42.75 kN\m 6 


ا ن چ ا 
133.6 
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Sec. OD Mr, =133.6 kKN.m T-sec. 


C.L.—C.L.= 5.0 m = 5000 mm 


16 (s+ =16«160+250 =2810 mm B=1250mm 


8 
K += 1.0* 0 +250= 1250mm 
6 
550 = ٥| چ کا‎ C= 8.41 > ل‎ = 6 
6 
A.__133.6 +10 _ 816.9 mrî 


8S ^ 0.826 *360 * 550 


Check Asmin As = 816.9 mm 
ڪڪ‎ reg. 


Hin. b d= (0.225 ®) b dı = (0.225 J25 ) 250550 =429. 7mm 
Fy 360 
2 4s < Hpb d ..Take As=A4s = 816.9 mm 5 $16 


°. 7 = 0 00ع ڪ‎ 5.48 = 5.0 bars 
+ +۳ 


Check Shear. 106.9 42.75 kN\m 
Sec. (D ا وھا‎ 
dı, = )0.24( — — 0.98 N\mm® کے‎ 

300 ا‎ 
qd, _ (0.70) ت‎ — 2.85 N\mm® 1 


3 
106.9 «10 — 1.71 N\mm 
“ا‎ pd _ 250*50 
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“ d<Iy< yaa, °** Fe need Stirrups more Than 5 $8 \ nê 


“. Use Qg_,_ u _ A) 
2 bS 
*« Take MM =2 , 4"8 ج‎ As = 50.3 mn 
1.71 _ 0.98 _ 2+ 50.3 )240\1.15( 
ِ 250 5S 
#* Take MN =7 ج410 ڪ,‎ As= 8.5 mnê 
1.71 _ 0.98 _ 2+ 78.5 )240\1.15( 
250*5 


— <S =68.8 mm < 100 mm 


— gS =107.4 MM > 100 mm... o.k. 


°. No. of stirrups\m? _ 1000 _ __0 


TT TT ا‎ 
1b 1 


2410 


34816 
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Design the Frame. 


Loads on Frame. 


0.W. =1.4 Dt bc = 1.40.40 «1.60 + 25 = 22.4 KN\m 


0p‏ ا 


Solve the Frame using Moment Distribution. 


Ie 


b -4 
3 3 
Io bÊ E = 0.0790 m^ 4وو. 281ا‎ 
1 : 
Oo 
E O“ 4 : 
b 12 7 0.1365 Mm 
“. | lp =1.728 le E 


b=0.4 
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4h 4 Ba. 

K, = 1 Ib _1 „1728e _0. 
LE 0.0432 Ic 
D.F. = ___ 0.0915 سے‎ 0.68 

(Col) ” 0. 0915+ 0.0432 


FE.M. 
128.8 240 128.8 


W = 22.4 + 3240) = 68.4 kN\m 
20 


22.4 kN\m 
F.E.M. = _ 58.4 * 20 _ 1946 kN.m ولولو يلما‎ 
12 20.0 
ّ 8 128.8 
1946 0 58.4 EN\m 
I ا ب‎ 
a kN 


1323.28 kN.m ی‎ 


2 
/ 
/ 


x= 4 8.20 أ‎ 
H 1 
161.376kN ۱ 
3 
‘| F.E.M.(Beam)* D.F.(Col) = 1946 + 0.68 =1323.28 kN.m 
712.8 kN 
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1323.28 D 


1323.28 


@ 1596.72 


B.M.D. 


712.8 
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Design of Sections. 
Sec. O0 R—-Sec. 
= 1323.28kN.m, P =137.976 kN , D=0.4m ,t = 1.60 


P 137.976103 
2ے کے‎ ° 9 8 0.04 (neglect P 
Check F bt  265.400»1600 0 ) 


6 
8 ل ج 4.12= ,€ + 0| ب = 1500 . 
# 


Mu.r. ۴ 1323.28 *10° 2 


A S= = = 3033 mm 
JFyd 0.808* 360 * 1500 


hea Asê. Ag =3033 mm 
ڪڪ‎ reg. 


Mrnin b d= (0.225 * VF) bd = (0.225 » LE ) 400 «1500 =1875 mm 
Fy 360 


Aş, > Mund d Take As- As, = 3033m’ (G2418 


„. pn 0-25 _ 400-25 _ 870 = 8.0 bars 
0+25: 18+5 


Sec. © R-Sec. 
Neglect effect of Buckling. 
= 1323.28 kN.m , P= 712.8 kN 


3 
Check P _ 712.8+10 


11l01 -_ ~5 0.04 (Don’t neglect P‏ حح 
F., bt 25« 400» 1600 ( 9 )‏ 


M 1323.28 e 1.6 
گا یں‎ ~~ 1.86 mm " ے‎ = 1.16 use € 
P 712.8 ر 1.60 ئ‎ ٥ 


es= e+ -C = 1.86 + Ê -0.1 = 2.56 m 


Mgç= PC, = 712.8 «» 2.56 = 1824.8 kN.m 
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6 
2د چ d36‏ چ || ر =500 . 
% 


Ms Pu, _ _ 1824.8»10° 712.810‏ ت 
JF,d (R\Ss) 0.782360150 (360\1.15(‏ 
mm‏ 2044.3 = 


Check Asmin, As, =2044.3 mm 


Hin. b d= (0.2825 «1) è a = (0.225. E) 400 » 1500 =5 mn 
Fy 360 


Ag, > Muah d Take As= As = 2044.3 mr’ (9 $18 


Sec. ® R-Sec. 
M = 1596.72kN.m , P= 137.976kKN , b= 0.4m,l = 1.60 m 


3 
P 137.97610 
کے کے‎ RR 8 0.04 (meaglect P 
Check Foy, Dt 25400» 1600 کک‎ ( ۴ ) 


6 
4ل جد 3.75= ,€ و ٠‏ ,€= 1500.. 
# 


6 
_ Mur _ 1596.72 *10 — 9724 mrê 


As-= = 
J Fy d3 0.794 * 360 * 1500 


Check A S min. A Seq کے‎ 3724 Î 


Min. b d= (0.225٠ VF) bd = (0.225 J25 ) 400 «1500 =1875 mm 
Fy 360 


Aş > Muah d Take As- As, = 3724m G02} 


.. 71 = b-25 400- 25 _ 8.70 = 8.0 bars 
0+25 22+5 
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Check Shear. 
584 


128.8 128.8 
58.4 kN\m 


0 
S.F.D. 


161.376 161.376 


161.376kN 


712.8 kN 


25 
See. (D e = )0.24( Tao = 0.98 N\mm® 


)0.70( ۱| = 2.85 N\mm 


> 
ا 


maz 1.50 
3 
584 *10 — 0.97 N\ 2 ۰ dq q 
کے‎ E تست‎ _.. ٠ AAALAC © 
hy bad 400+ 1500 u < eu 


.'. Use min. Shear RFT. 5%8\m 
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Sec. (1-1) Sec. (3-3) 


Sec. (2-2) 
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5 #18 


5 #18 


Gls 
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Example. 


Figure (1) shows an U-shape Factory hall and its accompanied 7-stories 
office building. The Factory hall is covered with a north light saw-—tooth 
roof R.C. structure. The corridor between the Factory hall and the office 
building is covered with Floating bay hollow block slab panel. Considering the 
gwen north direction and that the columns are only allowed along the axes 


A,B,C,D,1,3 & 2/B—C each 5.0 m. 


It is required to proceed with the Following: 


1— Choose a reasonable structural system For the north light saw-tooth R.C. 
roof and draw to scale 1:50 a part plan and sections X—X & ZZ 
showing the chosen concrete dimensions of the slab system, the main 
supporting elements and the slab system of the corridor. 


2— For an intermediate main supporting element in the region bounded by 
axes 2,3 & A,B It is required to: 
a) Calculate its design loads and the internal Forces. 
b) Design this main supporting element and draw to a reasonable scale 
its detailing of reinforcement in elevation and sections. 


Design Data : 


- Fo, = 30 N\mm® F۴, = 360 N\mm® 

_ L.L.= 1.50 kN\m  F.C.= 1.0 kN\mî 

— Total Load of H.B. slab in the corridor = 10.0 kN\mً (Including L.L & F.C.) 
— Foundation Level = — 2.00 m 

— Columns of office building on the outer perimeter are arranged each 5.0m 


and have constant dimensions 0.30 * 0.70 m 
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9«5.0= 


4 «5.0 =~ 65.0 


Corridor 


a) 
(6.50) 


(£0.00) 


8 
9 


(+30.00) 


Corridor 
۹ 


| 
¥ 
+4 


م 


20.0 


15.0 20.05. 0| 


SEC. XX 


1___ (30.00) 


Corridor 
م‎ 


SEC. Z1 
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585.0 4«5.0 


o ج‎ 
SEC. YY 
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1 
a 8 
20.0 2 
2 Bae o es n FO e mn O) a 


e 0 LL 
4 


A WM WM | 


RS 

AAS 
| س‎ 

SNS 


HELE 


Zzzzû 


اا 


§چ ا 
ك 
> 


wT 
ا‎ 
© 


zzzzAû 


1 
٤ 
0 
0 
1 
1 


5 


zg 


LIL 


LHL, 


lv 


5 


ZZzZZA__ 


ا )350*1500( [ 1 
XÎ 1‏ 
ء | 


1 A FAL [إ[‎ 


1 


5 1 


ا ر 2 


L1 E N EI‏ ”س 
لس 0 ,مالس0 5g,‏ ملدب ل0 gg,‏ ملد 0ل gg‏ ملل 4g,‏ ہا 
ا لص 0 ا 


Part Plan 


5.0 
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2 


SEC. X—X 


چ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
{ 
3 
Š8‏ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
چ 
3 
چ 
` 
ّ 
ّ 
٤‏ 
i‏ 
Ni‏ 
Ni‏ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
ّ 
f‏ 
چ 
3 
3 
3 
3 
3 
3 
3 
3 
§ 
§ 
ّ 
8 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
چ 
x‏ 
§ 
§ 
چ 
§ 
§ 
§ 
§ 
§ 
ّ 
\ 
Ni‏ 
Ni‏ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
ّ 
§ 
$ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
8 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
چ 
§ 
§ 
§ 
` 
{ 
§ 
$ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
3 
f‏ 
$ 
§ 
٤‏ 
$ 
§ 
§ 
§ 
§ 
§ 
٠‏ 
$ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
چ 
§ 
§ 
§ 
§ 
§ 
§ 
0 
§ 
§ 
§ 
§ 
§ 
S‏ 
S‏ 
Ni‏ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
چ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
Ni‏ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
8 


2 | 
- ef| © 
الو ات ااك‎ 
| ۳ ااك‎ 1 
© 
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SEC. Z—Z 
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For an intermediate main supporting element in the region bounded by 
axes 2,3 & A4,B 


کے کے 


Load From saw tooth slab. 2 
8 


(= 5380 _ 153.7 mm 
35 


(ws), = 1.4 (0.16« 25 + 1.0)+ 1.6 (1.5 (Cos 21.8 = 9.22 kN\rî 


. R= Y 3.22+*5.38 - 24.80 kN\m 
2 


Loads From Ridge Beam. (250«400) 


Take Distance between Posts. 
29.0 kN\m 


= 2.50 m. 
W = 0.W. (beam) + R لو و لو ولو و لو وا‎ 
= 4.20 + 24.80 = 29.0 kN\m R= 72.50 kN 


R1=W+*a = 29.0 «2.5 = 72.50 kN 
Loads From Post. (250*250) |7 
F =0.w. (Post)+ R1 
| 0.W. 
= $.50+ 72.50 = 76.0 kN 
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Load From Hollow Blocks Slab. 


Wg = 10.0 kN\mً 
(Ws)u..= 1.5 * 10.0 = 15.0 kN\ mî 


Wrib = ّ = 0 kN\mً 
Loads on the Floating Bay 


W= 0.W.+ Wg Ls = 0.W.+ 2 Wrib Ls 
W= 4.20 + 2 (7.50) (5.0) = 79.2 kN\m 


Re -= غ‎ = 28 8-0 = 198.0 BN 


Loads on the Frame. 


Fe F FFF FF F F2 


Take 0.W. rrame 7 


= 1.40 t 0c i ٠ 
= 1.4(0.35 *1.50 *25( 6.75 
= 18.3 kN\m 
لے ومن ا‎ 
W=0.W.+ Y= 18.3+ 24.80= 43.10 kN\m 
F/2 
U1 


١ |: 


F/2 


ا وو ي 


w+ ۳ے‎ 43.10+ O T.0 = 69.70 kN\m 


WU1= 
Span 
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69. > 69.7» (20.0) _ SS 6 69.70 kN\mr 


ا وو ا 
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0.35 (51.50(7 
12 


_b(fD _ 
12 


0.35 (1.507 
12 


Îp=1.728 2 


D=0.35 
= 0.0569 m^ ا‎ t= .26 ل‎ 
4 © 
= 0.0984m 2 
1 
ا ا‎ 
D=0.35 
Lً 
wL 
= 0 12 


7َ 
wE_ 
12 
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D.F'. 


—_ For Joint b 


3 Je _ 3 _le ڪڪ‎ 
aT 0.111 Io 


(Cot) h 4 
_ 1, Io _ 1 (1.728)lo _ 
a O ° =0.0432 Io 
0.111 
D.F. > ے ااا‎ 
(Col) “ 0.111+0.0432 


D.F.(Beam) = 1¬ 0.72 = 0.28 


1672.56 kN.m 


ا 


B.M.D. 


247.4 


734.85 


N.F.D. 932.85 
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Design of Sections. 


Sec. OD R-Sec. 


= 1672.56 kN.m , P =247.7 kN , D = 0.35 m ۴ Û = 1.50m 


P 247.7 «103 
4 7ے‎ °۳ ° - 8 0.04 (neglect P 
Check F bt 25.3501500 < (neg ) 


.1400 = Cڕ‎ || 21° _, 2C, -8.61 8-ل جد‎ 
30 +350 
6 
و‎ Mur _ 1672.5610  _ 964ر‎ a mnê 


JE, d `` 0.78 * 360 * 100 


2 
Check Asmin. Ag =4254.58 mm 
ج‎ req. 


HMnin. b d= (0.225. Feu =( bd = (0.225 ۰ LEZ -) 350 »1400 =1677.4 mm 


As < لا‎ + .Take Ag= A> 4264.58 mr 9425 


„pn 0-25 _ 350-25 - 6.50 = 6.0 bars 
0+25 25+5 


Sec. @ R—Sec. 


Neglect effect of Buckling. 
M = 1672.56 kN.m , P = 734.85 kN 


3 

P 734.85*10 
4  _ _ ے‎ 0011 ~0066 0.04 (Dont neglect P 

Check FE. bt 30«350« 1500 > ( ۴ ) 


_ M _ 1672.56 2 ove m « 8 ف‎ 
O= P 734.85 0 ۳ = 1.50 = 1.51 > 0.5 جک‎ 8S 


€» = e+l- C = 2.276 + 1 _ 0.1 = 2.926 m 


M,= P<C€, = 734.85 « 2.926 = 2150.17 kKN.m 
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6 
2 ل > 3.09= ,€ و 1 ,€= 1400 .. 
% 


3 

Ms 5 Pu. 2150.17 »10° _ _734.85+0 
JFyd (E\is) 0.752*360»1400 (360\1.15) 

— 3325.71 mm 


Check Asmin Aş =3325.71 mm 


req 


nin. b d= (0.225 Fe) b d = (0.225. ®.) 3501400 =1677.4 mrî 
Fy 360 


“As > Hy, d ..Take As- As = 3325.71 mm 
reg. red. 


Sec. ® R-Sec. 
M= 1810 kN.m , P= 247.4 kN, b= 0.35m, (= 1.50 m 


3 
P 247.4410 
__ _ __ 247.4410 0.015 < 0.04 (neglect P 
Check F bt 30350» 1500 < e ) 
6 
1400 =, 210 > دل ج 887 ع‎ 4 
30 +350 
6 
Aې‎ Mu _ _ 0 — 4640 mnî 


 JE,d 0.774» 360 * 1400 


Check Asmin As = 4640 mmî 
ڪڪ‎ reg. 


Hnin. b d= (0.226 * u) bd = (0.225 80 ) 350 «1400 =1677.4 mm 
Fy 360 


48< Hin b d ..Take As=4و=‎ 4640 mm 10 P2 
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Check Shear. 


696.85 
38.0 37.85 


69.70 kN\mti 


247.7 kN 
733.85 kN 
30 
Sec. © d = (0.24) \l7gg = 1.07 N\mm® 
dq _ _ 2 
ت (0.70) ك‎ = 3.13 N\mm 


3 
q _ mas _ 696.85*10 _ 1.422 N\mm® 
“ bd 350*140 


<s < dy ® We need Stirrups more Than 5 ¢8 \m™ 


F 
°° Use dg =Q- Yeu _ As (F\s«) 
2 b S 
* Take MN =2 , $8 > As = 50.3 mrê 
1.07 _ 2+ 50.3 (240\1.15) __ (6-67.62 mm < 100 mm 
2 350+ S 


* Take Mh =2 , ج-—$10‎ As = 78.5 mrê 


1.422 - 


197 _ 2» 78.5 (240\1.15) __ ( S-105.62mm> 100 mın. o.k. 
350 * S 


. No. of stirrups\m* 1000 _ _1000 _ 9.48 = 1(* 
S 105.62 


`. Use Stirrups |10 $10\™Î 2 branches 
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ll 


Sec. (3-3) 


5425 
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Exarmwple. 


N\mmê | EF |‏ 25 کر 

2 
F, = S60 N\mm North 
L.L.= 1.0 EkN\m E 


kN\m‏ 0 کا 
ا Spacing = 5.0 m‏ 


1 
ç=160 mm ] 


.0 
15. 


0 


ا 


Reg. 
3 ا‎ ٠ لے وص ن6‎ 


(D Choose a convient system and draw concrete dimensions 
in elevation & plan. 


@ Design slabs and draw its RFT. in plan. 


(@ Design the main supporting element. 
@ Draw the RFT. of main supporting element 
in elevation & cross sections. 


Solution. 
Choose continous hinged Frame. | | | 


لیرص ,6 ل0 .15 ا 
Choose saw tooth slab type. Solid slab‏ 
Take spacing between posts (O = 3.0m‏ 


الل 5 ا 
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ل 
S8‏ 
SP‏ 
RE۸‏ 
SI‏ 
E‏ 
o‏ و 
ےہ 
ا 
ك g‏ 
یھ 
ا 
a‏ 


allowed for personal use only. 
lleathy.com ) 
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otes is 


otes is n 
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Key Plan 


لیوص .0و ا لیر g0.‏ ا 


North 
rrr 


ج ا جڪ 
TISNSSNSSNSNNNI N SSNSSNSSNSSNENSNSI N SNSSNSSNSSNSINSNEN WN‏ 


JLLLLILLLLLLILLLLILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLILLLLLLLLLL 


0.16 


ALLILLILLLLLLLLL 


RN 


ا 
E E |‏ 


LLLLLLILLLLLLL: 


DZZZZZZZ 


الو ال6 اا 


\ 
N 
N 
$ 
$ 


TIENSRNSENSENSE KN SANS ANNAN KN SSNSSNSSNMNNNN WN 
ھر س ی ر ل یی‎ 


1 
# F3 اه ةة‎ 
cû ا اأ ف اأ‎ 7 
ف ک‎ 
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PLAN 


XY 


SS RR 


& 


North 


iڭۍE+٭ڱڅڱkڱkFFۈۈۈ؛F¦ۈRRESS‎ 


Slabs. 


Take ltg=160 mm 


As given in data. 


Design of slab. 


M - WLLL _ 5.89 +» 5.0» 5.5 
N.™ 
= 19.82 kN.m 


s=160mm »s d=160-20 = 140 mm 


140 = 19.82»10° 
1| 25 +1000 


6 حل ج 4.97 = إل چ 


6 
19.82 «10 2 
As = Tage 307 = 476.1 mri\m 
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٠ 


n e E e E 


RFT. of the Slabs. 


Loads From Ridge Beam. (250*400) 


Take Distance between Posts. 


kN\m‏ 20.06 ا 
لم ولو ول ومو لم .وا W = 0.W. (beam) + R‏ 
kN\m R= 60.18 kN‏ 20.06 = 15.86 + 4.20 = 


R1{=W+*a = 20.06 » 3.0 = 60.18 kN 
Loads From Post. (250*250) | F 


F =0.w. (Post)+ R 1 
= 3.50 + 60.18 = 63.68 kN || 


Loads on Frame. (350«1200 ) 


0.W. = 1.4 Dl ce =1.4%0.35+1.20*25 =14.70 kN\m 


W= 0.W.+ Y = 14.70 + 15.86 = 30.56 kN\m 


F 


F F F 
ا ا صا ا‎ 


FF F F F F PF F 
4 + 


ا دو ا و يا 


2F 4.0*63.68 _ 
W1 = W+ og = 30.56 + £063.68 = 47.41 kN\m 
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63.68 kN 63.68 kN 63.68 kN 


| 47.41 kN\m ر‎ 47.41 kN\m ر‎ 
. 
ل ومو ہل رمو اا‎ 
Solve the Frame using Moment Distribution. 
b(t _0.35($1.2) ر‎ 8 
س ي 75 خو‎ 0.0291 m a 
ا ډ‎ 0 
3 
Io = کک چ ر‎ = 0.0504 mı ّ 
x 
1 
A Ij2 
E 
b=0.35 
D.F. For Joint b 
ت‎ 3 Ie 3 Ie 
O LR LG 117 Ic 
_ Jo _ 1.732Io _ 
Kesearn) LL 16 = 0.115 Ic 
D.F.(col) = A117 _ o.,60s 


0.117 + 0.115 


D.F.(Beam) = ا‎ 0.503 = 7 
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F.E.M. -888.93 kN.m +888.93 kN.m 


M-_ wl 47.41» (15) = 888.93 Nm 47.41 گے‎ 
= STFS ° ۰ 


اښ خن e‏ 


447.13 kN.m 1109.83 kN.m 
e 13 kN.m 
bb 47.41 kN\m C 
3 1 
ا‎ 311.4 kN 399.75 kN 
69.86 kN 
س‎ 
63.68 kN 63.68 kN 63.68 kN 


47.41 kN\m 47.41 kN\m 


69.86 kN 69.86 kN 
15.0 15.0 
311.4+ 63.68 2+» 399.75 + 63.68 311.4+ 63.68 
= 975.08 kN = 863.18 kN = $375.08 kN 
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N.F.D. 


863.18 


375.1 


( Systems ) Saw Tooth. 
Page No. 127 


B.M.D. 
69.86 


1109.83 
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Design of Sections. 


Sec. OD R-Sec. 


= 1109.83 kN.m , P =69.86kKN, D = 0.35 m, Û = 1.20 m 


3 
P 69.86 »10 
4 __ ا“ 7.090 ے‎ - 66 0.04 (neglect P 
Check F, bt 253501200 < (neg ) 


6 
8-ل جد 3.08= ,€ ج 6 || ,= 1100.. 
* 


6 
A4 luz _ 1109.8310 _ 90و5‎ 
JF,d 0.78360 »1100 


Check Asmin As = 3593.0 mm 


reg. 


Hin. b d= (0.225 ®) ا‎ = )0.225 ۰ J26 (3501100 =2 1 mrî 


As, > Mn d :.Take As= As = 3593.0 mm GOP22 


.. pn DP -25 _ 350-25 - 6.91 = 6.0 bars 
+25 22+5 


Sec. @ R-Sec. 


M = 554.92 kN.m, P =69.86kEN, D = 0.35 m , t = 1.20 m 


3 
P 69.86 +10 
4 _ ا 02.00_ ے‎ _ 0.0066 0.04 (meaglect P 
Check Fy, Dt 253501200 (neg ) 


6 
4 -- ل جد 4.36= ,€ + ,= 1100.. 
#8 


Mu... 554.92 «10° 2 


mnt‏ 1721.5 = ا 
J Fd 0.814360 » 1100‏ 
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Check Asmin As = 1721.5 mm 


req 


Hin. b d= (0.225۰ **) ù a = (0.225 E ) 350۰1100 =1203.1 mm 
Fy 360 

2 
As > HM, d ..Take As=A4s,= 1721.5 mri 


Sec. @ R-—Sec. 
M= 447.13 kN.m, P =69.86kKN, D= 0.35 m, Û = 1.20 m 


3 
P 69.86 »10 
4 _ ے‎ 7.00 “1 _- 66 0.04 (neglect P 
Check F, bt 253501200 < (neg ) 


6 
6 ل جد 4.86= ,€ + || ,= 1100.. 
# 


6 
_ Mur. _ _ 447.13 «10° _ eg mê 
JFyd 0.826 * 360 * 1100 


S 


Check Asmin As = 1366.9 mm 


reg. 


Hen b d= (0.226 =) o a - (0.226. JS. ) 350 «1100 =1203.1 mrê 
Fy 360 


As, < Hp d ..Take As= 4= 1366.9 mm 4p22 


Sec. @ R-Sec. Neglect effect of Buckling. 


M= 447.13 kN.m , P= 375.1 kN 


ز6 
P __ 375.1+10‏ 
Fa, Dt 25 «3501200‏ 


6 
6 ل جد 4.86= ,€ + || ,= 1100.. 
¥ 
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Check = 0.035 < 0.04 (neglect P) 


6 
Mur. _ _ 447.18 *10°  _ 4e9 mnê 


S JE,d `` 0.826+* 360*1100 

2 
Check Smin Ag =1366.9 mm 
ڪڪ‎ reg. 


Hin bd= (0.225 e) d= (0.225 « LE ) 350 «1100 =1 2053. 1 mm 
Fy 360 


2 
8 As > Hpb d ..Take As=4و=‎ 1366.9 mm (4%22 


Sec. ©) 


ملحوظه هامه 

اذا کان العمود لیس ۳"۳ [in۴‏ و لکن پوجد عليه 1آu٣ ٥۳‏ فقط 
سنأخذ تخانته نفس تخانه الكمره و سنعمل على تصميم القطاع على ۸٥٣٣1‏ فقط 
و سوف یکون التسلیح أقل من ال۸ ٥۸ nw‏ لذا سنأخذہ یساوی minimum J|‏ 


ا <h« Take‏ 0.6 _ 5 
و mm As A=‏ 0 00و o Asn‏ 1 
نتيجه حالات التحميل ستعمل عزم على هذا العمود 


تباعد 


0.8 0.8 2 
Asn.= Sg *0*t= 6S *300*1200= 2880 mm 
Aç = Ap Asmin ”_ 20 = FAA mrê 41p22 
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Check Shear. 


63.68 kN 63.68 kN 63.68 kN 
47.41 kN\m 47.41 kN\m 


69.86 kN 
م‎ E a اف‎ 


375.08 kN 863.18 kN 375.08 kN 


311.4 399.75 


۵ 


69.86 


S.F.D. 


69.86 


25 
س‎ = 0 ag = 0.98 N\mm® 


25 2 
ا‎ )0.70( zg = 2.85 N\mm 


Sec. @D 


Q@ rna 311.4 «10 0.81 2 6 
“Sma _ 1 1” > I.1 N\mm q 
h bd  350* 1100 hy < tou 


.". Use min. Shear RFT. (5 %P8\m 
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3 
dq maz _ 399.75 + 10 _ 1.04 N\mm 
u b d 350* 1100 


d< dr < duy ® We need Stirrups more Than 5 Q8 \™ 


° Use Q 8 -Q- dew _ n As (E\ös) 
2 b S 


*« Take MN =7 8ض ڪ‎ > 4s = 60.3 mm 


1.04 _ 0.98 _ 2+ 50.3 )240\1.15( 
E E SS e 


—ڃS=‎ 109.06 mm > 100 mm .. o.k. 
350+ S' 


„. No. of stirrups\m* 1000 _ _1000 _ 9.16 = 1 


.. Use Stirrups [10%8 \m™mÎ 2 branches 
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1 
ا 
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5 $22 


12 
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Exzanrwp le. 
سسس ا‎ <> 


Columns are allowed 


at outer perimeter. 19.0 


2 


& ووا اا0 
2.0 1.6 2.0 1.5 2.0 


ا وو ا 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions and RFT. 


Use 2-Hinged Frame with span 19.0 m 


19.0 
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8 
Ë 
§ 
Û 
E RRNNNSNSNSSNSN RRNSSSNSSNSNSNS KN 


RNR 


Elevation 


RNR 


-م .وا م.م لو یام وام لی و یام ےا 
أي ووو ا 
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7 IILLLILLLLLLLILILLLLL, 


Zz‏ 2 ڪڪ 
6 


Xx 


SRNR ANSNSENSEANSSANSSENS SRN KX 


RRS 


Elevation 


-م .وام لو الو وام لسو یا م ےا 
آل وو ا 


m1 9,0 
2.,0 =_ =5, 0 دuneme‎ 1.6 2.0 =5. 0u 1.56 “2.0 


E LLL ا ا‎ 


iS _ / X 
6,0 


Mû CC 
ا‎ 


| 5 E1 
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ج0 ,19م 


Example. 


Columns are allowed 


at outer perimeter. 


کے 


2.0 6.0-7 2.0 5.0 2.0 


Choose a convenient Statical System and draw a sketch 


For an elevation Showing Concrete Dimensions and RFT. 


Use Simple Girder with span 10.0 m 
em C/N 


سنحتاج لتكرار ال Girde‏ 
۳ حتیى نتمكن من حمل البلاطه . 


8,6-2,0 —~- ا 2,0 8,6 ~—n‏ ا 2,0 لس 


کک 


2.,0 ا‎ ¬—n8,g n 2,0 ¬— 8,6-2,0 
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سنحتاج لوضع 70٤‏ حتى ا تكون هناك 
قوی افقيه فى الاتجاه العمودى على 
اخر Girders‏ 2 


Tie تربیط‎ Tie تربیط‎ 


10.0 Z2 


“20ا 1.6 ل0 ل0 ,2ا 1.6 لی g0‏ مل 0 ,2ا 
Plan‏ 
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Example. 


The Figure shows Elevation Y—Y of the shed covering a show room. The show room is 60 
meter long and 8.0 meter wide with no internal column allowed. Class windows and brick 
walls are placed along the perimeter of the room as shown. Main supporting systems are 
spaced 6.0 meters. One way hollow blocks slabs are used For Part CD and solid slabs are 
used For the rest of slabs. 


Given: 

Total external load on the roof (te. roof cover and lve load ) are 4 kN/m® 
Concrete characteristic strength is 25 MPa. 

Steel grade is 400/600 For main reinforcement and 240/350 For stirrups. 


Required: 
1-Choose a convenient covering main system For the show room and then urithout any 
calculation, but with reasonably assumed concrete dimensions, draw to scale 1:100 
a vertical cross section Y—Y including the Foundations. 
2-Draw a structural plan For the show room to scale 1:200 showing all concrete dimensions. 
3-Design the slabs and draw its details of reinforcement on a plan to scale 1:50 and cross 
sections to scale 1:10. 
4-Design an intermediate panel of the beam at E. 
5-Design the main supporting element (AB C) and draw ‘its details of reinforcement in 
elevation to scale 1:50 and cross sections to scale 1:10. 
6-Design the column (EF) and draw its details of reinforcement in cross section 1:10. 
7-IF an element is added between Point C and E, perform the Following: 
a-Draw Elevation Y—Y showing element (CE) with its minimum accepted dimensions. 
Show the eccentricity of the Footings at A and F'. 
D -Design this element and draw its details of reinforcement in cross section. 


جح ص gÉ‏ جح ڪڪ 
(10.00+( 


ELEVATION Y¥Y—Y 
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(+ 10.00( 
D LLL LLL LLL LLL LLL LLL 
1 


س 


7 


î ٣ 
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PLAN 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. P N 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) age No. 142 


3-Design the slabs and draw its details of reinforcement on a plan. 


حل هذه الشریحه صعب جدا جدا 2 
و يفضل لحلھا E»‏ 
اù‏ تحJ Virtual work Jl‏ ج 
1 
e‏ ` 
نمك السل قل الق تة الى كرت RK f‏ 
gg‏ 


For Solid Slab B C 


(g= 2000-80 mm Take jl, = 100mm 
25 


Wg =1.5 (0.1025 +4.0) = 9.75 KN\rî 
For Cantilever Solid Slab. D G 


tg = 2000 200 mm Take |, = 160mm 


Wg =1.5 (0.16»25 +4.0) = 12.0 kN\mî 
For Hollow Blocks Slab C D 


_ 7615 
= 30+35 


Fz 260 n 


Weight of Block = 150N s9 S=€+D= 0.44+0.1= 0.5 m 


= )253.8 ¬+ 217.57( = 250 mm 


Wribi = 1.5 [ tao +( F.C.+L.L.) Cos O ](S»1.0) 


+1.4(D hı + 1.0m »De) +1.4» (Block ii) (E) 


“. Wribi = 1.5 [ 0.0525 + (4.0) Cos 28.2 ] (0.501.0) 


+1.4 (0.100.20 »1.0*25) +1. 4)2) (14)= 5.44 
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a i EEE )لuammu‎ n2. 0¬ 


zl 
1 


9.75 kN\m 
Strip ® BC 8.1.2. جک جم وہ‎ 
4.875 اوو ےا‎ 


¥ 
N.F.D. ا‎ 


Neglect the Tension on the slaband design on B.M. only. 
My. =4.875 kN.m\m , s=100mm s d=100-20 =80mm 


6 دل ی 5.73 = چ =C,\ | E1‏ 80 


25*1000 
4.875 »10° ا‎ 
Sri 
Ws+*S 
12.00.5 


= 0 
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Sec.(D M =30.22 kN.m\rit d = 250- 30= 220 mm 


6 
220 =€, || 30.2210 - 0€, = 4.474 J=0.818 
25 * 500 


M 30.2210 _ 2 1 
A= 3 FROG gpg 2 119.82 mm\rib | 2 518 \ rib 


Sec. ® My, =12.0 EN.m\0.5m 
ss-160 mm » d=160-20 = 140 mm 
6 
اق انع 10*» 12.0 ت‎ 
140 =C, س‎ C= 452 > Jڵل=‎ 19 


12.0 «10° 2 6 
و4‎ = O 261.64mmym 8% 10\m رقم زوجی‎ 


e 


لكف ¬ 


6 
6.0 
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4-Design an intermediate panel of the beam at E. 


SFP CPE ts a Om B-18.43 


Ry, =R Sin 18.43 


Ry = R Cos 18.43 


2 Ma = Zero 
10.88 (7.61 )(3.5)(+ 12.0 (2.0)(8.0)—- R Cos 18.43 )7.0( 


+4 R Sin 18.43 )3.0( = Zero 
R= 84.63 kN\m 


. Ry=R Cos B = (84.63) Cos 18.48 =80.29 kN\m 


(84.63) Sin 18.43 = 26.75 kN\m 


ج 
a‏ 
2 
د 

e> 
۱ 


X- Ry, =2675 kN\m 
Y - 10.88 (7.61) + 12.0 (2.0) -80.29 = 26.50 kN\m 
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Ridge Beam. (250 »400) 


Take Distance between Posts. OLl= 2.0 m. 


= 84.63 + 4.20«Cos 18.43 = 88.61 kN\m 
R, = 88.61* 2.0 =177.22kN 


Post. (250*250) F "8 


F = R+1+ 0w. (Post ) »* Cos B 


F -=177.22+ 3.50 « Cos 18.43 = 180.54kN 


Fy = 180.54» Cos 18.48 = 171.28 kN 


Fy= F «Sin PB 


F 
Fx 


e 


WU. 


Fy = 180.54 « Sin 18.43 = 57.08 kN 


O0.W. + 
End Beam EF ouw.= 7.0 N/m Fy 


VL. Bean. 171.28 171.28 171.28 


171.28 | 171.28 |171.28 | 171.28 ڪڪ 
W = 7.0 + £ 171.28 64.09 7.0‏ 


EN/m | gog alug ل‎ 
UJ = 64.09 N/m 


ر 


230.72 192.27 192.27 
96.1 


19227 0 144.2 144.2 
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Take C,= 8.60 > ل‎ =8 


d = - s.650 2022 10 d = 672.4 mm Îd = 700 mm [_= 750 mm] 
25 * 250 


230.72«10° 2 
ST E O 2 O 


Check A S min. As, = 1099.8 mm 


HMnin. b d= (0.225 ۰ Feu ) bd = (0.225 RE ) 250 «700 =492.2 mm 
Fy 400 


As, > Hanh d :.Take As=As = 1099.8 mr’ (G 316 


°. 7 = 0 = 00-9 5.48 = 5.0 bars 
4+ ۳ 


Sec. Sec. @ My, r. =192.27kN.m R-sec. م‎ 


3= ل > 3.99 = کک =C,‏ 550 


192.27«106 2 ` bd 
As = apg: 400 70 = 855.1 mê > Prin 


Ag = 855.1 


Reaction of VL. Beam. i bb “FELE EN 


Ryy.= 64.09* 6.0 + 171.28 


Ryy.= 555.82 kN 1 
RyuL.= 555.82 kN 
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HL. Beam. 28.53 


WwW = 2 *57.08 57.06 -1-@ 8 57.08 
680 € إ٣‎ 57.08 

1 Š 

2 

— 19.02 kN/n U 
S 57.08 
42.8 o 60 

Reaction of HL. Beam. 7 | 

57.06 PH 3 
RgL= 19.02 * 6.0 + 57.08 


Ragr.= 171.2 kN 


Sec. Sec. OD Mor = 68.47 kKN.m R—sec. 


Take C,=3.50 > J=0.78 
d = - s.650 | 410° dl = 366.3 mm Îd = 400 mm [_= 450 mm] 
25 * 250 


68.47106 2 
A8 - RTs DOO E e 


Check Asmin, A 8,4,51 mm 


nin. b d= (0.225 « Ve) bd = (0.225 J26 ) 250 »400= 281.2 mm 
Fy 400 
"A bd «.Tak = Ag = 599.1 mrî GG 169 
2 Hnin. ا‎ As 2 3 316) 
Sec. ® My, =57.06 kN.m R-sec. a: 


6 
350 =C,\ E _, C= 4.18 > J =9 


57.06 «106 ۾‎ b d 


As = 440.8 
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RFT. of End Beam E 


VL. Beam 
Elevation 


2516 2510 3516 2910 26 
3316 3316 
[1 2%16 
2516 ۰ ا‎ 
HL. Beam 
6 @ 6 Plan 

٣ 1 
۱ 
2516 2910 3516 2%10 39516 لے‎ 


ت چ2 چ2 

70 3 70 3 

™ m~ 
2310 6216 
3916 
750 2510 790 2510 
5 316 3916 

الس و لسم 46 ا 

Sec. (2-2) Sec. (1-1) 
O اا ا‎ ler el) ر‎ laet ene ( Systems ) Saw Tooth. 
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5-Design the main supporting element (A4 BC) and draw its details of reinforcement in 
elevation to scale 1:50 and cross sections to scale 1:10. 


Bı 
_ Ls 
Ua — 0.W. + وللا‎ 


= 4.20 + )9.75( (گ)‎ = 13.95 kN\m 


R1 =13.95*6.0 =83.7 kN IR,=83.7 KN 


Frame (ABC) (400*800) 
O0.W. = 1.40.40.825 = 11.20 kN/m 


83.7+26.50* 6 
83.7 e 1 Rq+Y.S 
| 11.20 | کچ )اسا‎ 


S.F.D. 
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Mr, = 507.8 k.m T,, = 160.5 kN.m (400*800) 


_M_ Sor. € _ 3-16 _ وۋ‎ 0.5 se, e 
ET“ gog 7 1 mF“ o80 ا‎ 


es =€ k+C = 3.16 - 60 0.05 = 2.81 m 


Mg = T « €, = 160.5 *2.81 = 451.0 kN.m 


6 
„ d=c, ل > 8.53= ,€ , 1گ || ,€= 750“ عا‎ 2 
Fou b 25 * 400 


A = _Ms Tur. __ 451.0 «*10° £ _160.5*10 
J Fy d (E\5s) ` 0.782 » 400 * 750 (400 \1. 15( 


= 2383.8 mnî 
2 
Check Asmin... Ag =2383.8 mm 


req 


VFeu (25 _ 2 
Hin. b d= (0.225 س‎ ( bd = (0.225 « ) 400 *750= 843.7 mm 


“bd «Take A.= A. = 2383.8 mnî 
4s < Prin e As Seg. GG 922) 


.. ا7‎ = bD-25 ے‎ 400-25 _ 7.97 = 7.0 bars 
0+25 22+5 
Sec. ® My, = 1711.5 rN.m Pr, = 348.8 kN.m (400*800) 
Check _P _ _348.8 10° _ 0048 > 0.04 (Don’t Neglect P) 
FE, bt 25400» 800 
_M _ 1711.5 „ € _ 4.906 _ Use, e 
e= = “ggg = 906m e 6.13 < 0.5 8€, € 


Ch 


e, =e- E +C = 4.906 + 0 — 0.05 = 5.256 m 


Mg= P+» €, = 348.8 +*5.256= 1833.3 kKN.m 
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M 6 
. d=, | E “750 =, | ÊÊ ® _, C =1.75 <28 
Fob 25 * 400 


.. The section is over reinforced 


.. Increase depth or use Ag From ID. 


IF we use Ag From ID. 


4 _ 800-100 _ 0.87 = 0.80 8€, ECCS Design Aids Page 4—21 


800 
P 3 
U 348.8 «10 = 0.043 
F,, bt 25400800 1 0 - 8.80 
6 = ۰ 
Mv 1711.5 +» 10 . 0.267 


Fub t? 25400800 
[|= P+F,,*10 = 8.80* 25*10 = 0.022 
As =A; = M+» Dx = 0.022 * 400*800 = 7040 mrê 


1 5 2 
Check As pmin= 0.6 »b «t= 4 +400 *800 = 2560 mnî 


E 2 As+ As = 2 ٭‎ 7040= 0 mnî .. ED. Asmin 


.. take As - Ag - a 7040 mnê (1 9 M22 


19522 
2512 
2512 
19522 


Better to Increase depth‏ .„„ آ_ 
instead of using ID.‏ 
منم ا 
Sec. (2-2)‏ 
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.. Increase depth instead of using ID. 


To choose minimum depth that make the section under reinforced 
Take Cj =2.78 


“. d = = 2.78 ا‎ = 1190.3 mm 
“. Choose | d = 1200 mm} s | t= 1300 mm 


3 
348.8 «10 
— 0 “` ~~ 0.0268 <€ 0.04 )Neglect P 
Check F bt 25.400» 1300 < e ( 


. 3= “.1200= €, |° €, -0 = 0.732 
ا‎ Fab 1 26 «200 Els Hi >J 


M 
6 
_ _Mur. _ _1711.5+10 e 
JFyd 0.732 »* 400 * 1200 


S 


2 

Check A8 min. As, = 4871.07 mm 

nen. b d= (0.226 « =) ë a - (0.225 » E5.) 400 «1200 = 1350 mm 
Fy 400 


“As >Hyyb d ..Take As= As = 4871.07 mm’ 
reg. reg. 
Stirrup Hangers = (0.4 ) 4871.07 


NECE 
0 BS 6 6 
0 nN N N N 
IIT] sees 
سر ںو ا‎ 
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Check Shear. 265.1 242.7 


Sec. DMD 


160.5 
q S.F.D. 
(0.24) (lı = 0.98 N\mm 


1.560 
ت 


(0.70) — 2.85 N\mm® 


0 


3 
_265.1*10 _ 0.883 N\mm 
سا‎ d 400* 750 


ی 
1 


°“ qd e ® We need Stirrups more Than 5 P8 \ nt 
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N 
NSR RN 8R پل‎ 
% & & & & %8 7922! 
O0 N N N N © 

3 2210 


800 


3512 ال ص 0و ا 


400سا 
Sec. (2-2) Sec. (1-1)‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( Systems ) Saw Tooth. 


Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 156 


6-Design the column (EF) and draw its details of reinforcement in cross section 1:10. 


555.82 
555.82 


Sec. O Mor, = 1284 kN.m FP 555.82 kN.m (400 + 1300( 


RyL.= EN 
Le 171.2 kN 


Loads 


PP 555.8210 


Check ت‎ = 0.02 0.04 (Don’t Neglect P 
© F, bt 25 »400» 1300 2 ( ۴ ) 
_M _ 1284 _ e _ 231 _ Use 
ج‎ P 56555.82 e tt 1.30 Sg SE 


€, = e - 1+0 = = 2.31 +10 -0.10= 2.86 m 


Mg= P< OC, = 555.82 «2.86 =1589.64 kKN.m 


6 
. d= = "T00 = EE O90 > =8 
25 * 400 


A= _Ms _ Pu _ _1589.64+10° 555.82105 
JFyd (E\s) 0.743» 400 «1200  (400\1.15) 

= 2859.3 mnî 
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Check Asmin As = 2.3 mm 
ڪڪ‎ reg. 


rnin. b d= (0.225 ۷۴) ù a = (0.225 » 26 ( 40 «1200 = 1350 mr 
Fy 400 


: ۴ 2 
. 4s < Hn d ..Take As=4s = 2859.3 mm (@ B22 
Stirrup Hangers = (0.4 ) 2859.3 
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7-IF am element is added between Point C and E, perform the Following: 
C-Draw Elevation Y—Y showing element (CE) with its minimum accepted dimensions. 
Show the eccentricity of the Footings at A and F. 
D -Design this element and draw its details of reinforcement in cross section. 


7.0 


0 


ر کک C‏ )7.00 +( 
gee‏ 
2 م ڪڪ ووو س 1 v‏ 


RRS A ANISH KRÎ 


î 


XS XS 
SS ° een © o 
507.8 
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Footing A 


Footing F 
O= ZerTO 


Design of member (CE) (400*400) XS X.S 


Compression Force =R gy.= 87.66 kN س9090‎ 0 
Neglect the effect of buckling. 


2 
Ac = 400*400 = 160000 mm 
“P = 0.35 Ae FP + 0.67 Ag HF 


U.L. J 
3 
". 160.5+10 = 0.35 )160000( )25( + 0.67 4g )400( 
As = - 5 mm 
ےھ ل‎ |_5 
= 1 = “780000 0.029 = - 2.90 % < 0.8 


“ Take ll—=0.8 # Ac _ 0.8 ت‎ 
U و چ‎ = n * 160000 = 1280 mr 


400 12 P12 
4512 
2512 € ا‎ 
2512 
4512| a ae 
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Saw Tooth Girder Type. 


/ ١ 
Tie (bxb)// \Hanger 
(250x250) 


RRSSSSSS SS 


North‏ ا FC‏ ا 


Span (L) = (8—->15) m 


۴ ا‎ ( cirder) = LL 
12 -=14 
* lt, =0.8 | 
ع‎ Û (eıraer) = r الأكبر‎ 
Spacing 
0 


٠ 2 
* Tie (bxb) 
x» Hanger (250 x 250) 


_ H 
col. 10—¬>12 


Statical System 
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00۶: «> 002/1 
NVId A3IYX 


LLLLLALCLLLL 


3 IIIIII DIDI: 7 


II IID 


Il 
E 


Y0N 


PEZZZZAZZZZZ 


SL 
VL 


ارا نر IIIIII,‏ 


الالال 


وڪ 
T :‏ 


MJIIA JAAIS 


2 
ر‎ 
٣ 
4 
٠ 
٤ 
⁄ 
ر‎ 
N7 


× DOTTIE 


0D AVAA AVAN ê 2 


IF the Slabs are Solid Slabs. 


N 


SNSSNSSANSSANSSANANS KN 


RN 


North 
ELEVATION 


ا 


١ 
۷ 
1 
7 
الال ۰ ا‎ 
Plan 
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RFT. of the slab Solid Slab. 


1i 


ا ا ا 4ا جم و4 — 


A a 


ii 
ااا اا‎ 
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IF the Slabs are one way H.B. Slabs at beams direction. 


EK 
ا‎ 


| 


4 


O 


n 


TIO | 
TID 


1 


4 


| 
0 


( Systems ) Saw Tooth. 
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ELEVATION 


ل 


| a TOT 


Orn (N | COO 
Trt |g TTT 
۸ 


Trin || DIET 
TIDE 1 TIDE 
/١ 


! 


IMN INI 


SL 


IU 
ULL 


pL 


mI 
TININ 
TININ 
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RFT. of the slab Solid Slab. 


]ل 


 - 
س‎ 4, 00S 
| TM 
TIT 
S' ر‎ 
O, 
| IIE 
S 
| ا‎ 

V4 


mnn [| rmn MÎ mmr 
IID || rara (N) ror || mara A 


ال ا ا الل ا 
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IF the Slabs are one way H.B. Slabs at system direction. 


Û 


ARNIS AND ESEN 
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RFT. of the slab H.B. Slab. 


ڪڪ ڪڪ ي ڪڪ ب ي ڪڪ ۾ 


-— A PM 


ا 
5 


eT eE 


. FERAL ABARAT 
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x Analysis of the Girder. 


@M Exact Method. 


Using Computer. 


@ Approximate Method. 
: نفرض بعض الفروض لتسهيل الحل‎ 


-١‏ نهمل إتصال ال 6d٣‏ بالاأّعمده. 


3 Times 
@ Times Statically Ind. 


Statically Indeterminate 
نهمل إتصال ال ٣عd٣6 ببعضما.‎ -۲ 


3 Times 1 Times 
Statically Ind. Statically Ind. 


Using Virtual Work Method نحل الشكل التقريڊی ڊ‎ -۳ 


Z777 
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®1 = 1 x (M.*M1) ۳ 
E E 


c11 cle 
1 
011 = „4 (MıeMr) + „ (Mr* M1) 
Ec I1 c22 


M =M +X M, 
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B.M.D. 


N.F.D. 


نتیجه لحدوث استطاله بسیطه فی Tie Jı‏ 


و نتیجه لان ال ٥٥۸۳۳۸٤٥٤۲0٩۸‏ بین الکمرہ و العمود لیست "e1 ۸۸n‏ 
فتننقل بعضص العزوم البسيطه من الكمره الى العمود 
يجب عمل حسابها فى التسليح . 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 8 ) Saw Tooth. 
Downloading or printing of these notes is allowed for personal use only. P N 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) age No. 172 


( Systems ) Saw Tooth. 
Page No. 173 


x RFT. of the Girder Type. 
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ك 
3 
| 
م Old‏ 1 
a‏ 
ي آsا)|‏ 
٠‏ 0ا 
O 4‏ 
n‏ 
O‏ 
¢ کم 
۲ 
“e :‏ 3 
1 
0ہ 
ا 
ن 
ت Olt o‏ 
S8‏ 
n‏ ا tz‏ 


| 2810 
-~- 
Seo. (2-2) 


3 
٭ ل‎ . 
8 > 
N ¬ 1 
© 
إ١‎ ®» 
n 
1 س دب ل‎ 
| [ 
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Example. 


ا5 ل85 ااج ل395 ااا 


Fig shows the general layout of a north light shed covering an area 


of (2024m) . 
Spacing between columns in the longitudinal direction is 6.0m 


Data. 


* Fe, =25 N\mm® 

* Fy = 360 N\mm 

* L.L. = 0.50 kN\m ( Horizontal Projeotion) 
x F.C. = 1.50 kN\mً 

x Foundation Level = — 2.0 m 


1 Draw to scale 1:50 a sectional elevation to show Full concrete 
dimensions. 

2- Draw a part plan to scale 1:50 show Full concrete Dimensions. 
& draw a sketch of reinforcement on slabs. 


3- Complete design of an intermediate main supporting unit. 
and draw details of RFT. of the main unit and cross sections. 
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(+ 8.50 ( 


۸ 


,Tie‏ ڊ 
IL » 300)‏ 


ELEVATION 
(± 0.00) Ground Level Ground Level 
(- 1.00( 
(= 2.00 ( ٣ س س‎ 2 


ماg‏ ,]1 اج 4.50 -wgwgĞفqÙصا‏ 1,5 لم50 4 سما 
SS a a | a‏ 


umm 1 0,0 1م‎ 0,0 


اا ا ی ا 


1 


1 


= 
سا 


ج 


لا NMN‏ 1آ ا 


ا 


PLAN 
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Load Distribution. 


ل10 ددل۔10 س | 
E‏ 


CT | IT CEI TFT | 1 | 
| 1 ا‎ | | | | 
| | | | | | | 
| | | | | | | 


| | 

| | 

| | 

ا ا 1 ) 1 ا 

| | 

| | 

| | 

SSO 

| | | | MIN | | | | 
| | | | | | | | 
| | | | | | | | 
الك ا .لال‎ E EE E E E Rl E 


= 2290 - 76.3 mm Take lg = 100mm 
2 


Wg =1.4 (0.10«25 +1.5) +1.6 (0.5) cos 22.38 = 6.34 kN\r 


NM‏ 11.45 = )8( (6.34) + 4.20 = عا پرں + .س = رل کک 


Bı 
R1 = 11.45 «6.0 =68.7 kN ÎIR1=68.7 KN 
Bz 


Wa = 0w. + 2 Ws Ls - 4.20 +2 (6.34) (®) =18.71 kN\m 


Rag = 18.71«6.0 = 112.2kN \|R2 =112.2k 
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Loads on the girder. 
Take 0.w.1 (Girder) (350«800) = 1.4 D t e 
= 1.4 (0.35) (0.80) (25) = 9.80 kN\m 


Take o.w.2 (Girder) (350«600) = 1.4 bto 
= 1.4 (0.35( (0.60) )25( = 7.35 kN\m 
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U — 9.80 + 3 (112.2 (= 46.42 kN\m 
9.19 


68.7 kN 


Solve the girder using Virtual Work. 


1, =(| «10 Bt B=6tg+ b=0.95 
ي‎ 


Db =0.35 m, s= 0.10 m 
B=0.95 m, = 0.80 m 


ts _ 0.10 
S2” - 5 From Tables page 91 | | 
= 415 b=0.35 


-4 
I= (M.10 (Bt = (415*10 40.95 0.80°( = 0.020 mh 


3 
1 _ ا‎ )0.8( _ 5 (0.60( E 
12 12 
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Solve using Virtual Work Method 


3.50 


7777 
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- the Extension of the Tie. A ;e 7 Zero 


Ti 
1 
= » (MeMr) + „(M.M 
51 ( 1( ( 1( 
51 = چ‎ 7T (+ 377.4 (9. 19) »3.5( + > (453.26) )9.19( CD) 
2 
چ‎ 1 (377.4 )(3. 807) (+3. 5) + > (5.24) (8. 807) (+38. 2) 
c 12 
_ =- 5 
` Eo, le 
1 
= + M,sM کے ب‎ M.sM 
01 ا‎ 1( E 1( 
811= Ferar. )5.5().19( )‡*35(( 
Ec 2 


LE 6‏ چ کے 
F۳ 7 ( (3.5) (3.807) ( 5() =‏ 


S1+X 811 = Zero 


4504.55, X, £736 yy |X= 164.64 kN 


Ec Iz 


س ا 
kN‏ 164.64 


326.4 kN 1 
8.5 15 265.58 kN 


س 
kN‏ 164.64 
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Sec. O0 R—Sec. 


= 198.84 kN.m, P =87.93 KN , D=0.35m „, = 0.8m 


3 
P 87.93 +10 
س‎ RR 7 5 0.04 (neglect P 
Check F., bt 25.350800 ك‎ (neg ) 


6 
6 >= ل ج 4.975= ,€ ج en‏ ,= 750 .“. 
350 * 


6 
Mu. _ _198.84+10 2 
J Fyd 0.826 * 360 * 750 
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2 
Check Asmin. Aş =891.58 mm 
—— reg. 


HMnin. b d= (0.225 ر‎ bd = RE 26 -) 350 «750 = 820.3 mnê 


As „> Hanh d : .Take As-As = 891.58 mm (6 $16 


„. pn 0-25 _ 350-25 _ 7.92 = 7.0 bars 
4+25 16+25 


Sec. @ R¬—Sec. 
= 198.84 kN.m, P =283.24 kN, D=0.35m ,„ Û = 0.60 m 


P 283.24103 Bê o. BH 
4 _ _ U 0, 1 on t neglect P 
Check F bt 254350600 > ( ۴ ) 


e AM - 198.84 _ 0.70 m 1 0.70 


e 
P 283.24 °° ئ‎ 0.60 


= 1.167 < 0.5 e, €; 
e, = e+ - € = 0.70 + گر‎ — 0.05 = 0.95 m 


Mg= P+ OC, = 283.24» 0.95= 269.08 kN.m 


. 550 =€, 269.08 «108 ٥, =3.14 > 6ل‎ 
25 » 350 


8 _Ms _ Pu, _ _ 269.08 «10° 283.24103 
JF, d (F\Ss) 0.756» 360*550 (360\1.15) 
= 892.8 mm 


Check Asmin As = 892.8 mm 


reg. 


Hin. b d= (0.225 = )o a (0.225 . ا‎ ( 350 „550 = 601.5 mm 


As > Hgnh d ..Take As-As = 892.8 mm 5 #16 
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Sec. ® T—Sec. 
M = 353.84 kN.m ,P=169.144 kN , (= 0.8m 


3 
P __ 169.144+10 
Check F bt 26.350.800 


9و 
C.L.— C.L. — 6.0m = 6000 mm °‏ 
B= 4 16lg+bl =16«100+350 =1950 mm‏ 
KZ +b _ 9190‏ 
mm B=1820.4 mm‏ 350=1820.4+ — 0.8 5 


.. 750 =C, | 38410" __, 2C =8.60 > 6إ[‎ 
25 * 1820.4 


Mur...  353.84+10° 
J Fd 0.826 * 360 * 750 


= 0.0241 < 0.04 (neglect P) 


= — 1586.6 mm 


Check Asmin As = 1586.6 mm 
ڪڪ‎ reg. 


yen. b d= (0.225 J) o d= (0.225 . #6 ) 350 «750 = 820.3 mm 
Fy 


As, > Hb d ..Take As=4s = : 166 mm 8%16 


Sec. @ (300» 300) T 164.64 kN 
Ags = T_ _ 1646410 _ sa6.93 mr TPT 
F\s 360\ 1.15 
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68.7kN 


164.64 
EN 


8.5 | 3 265.58 EN 


25 
4 e = )0.24( ag = 0.98 N\mm® 
dq, سے‎ )0.70( -_ = 2.85 N\mm® 


Q nar _ _218.95*10 _ 0.834 N\mnê *.- q 
u O = “E0 7O ٌ < teu 


.'. Use min. Shear RFT. (5 P8E\m 
Sec. @ 


Qrras _ 175.62 +10 _ 0.67 N\imm °. q 
U Dd 350*750 ٌ < tou 


.'. Use min. Shear RFT. (5 %8\m 
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826.4 kN. 265.58 ENA 326.4 kN 265.58 ENA 


P1 P2 


0 |1 C2 


P1 = 326.4 kN 
P2= 265.58 + 326.4 = 592.0 kN 
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“1 P1=326.4 kN Check Buckling 


O Inplane. @ Out of plane. 


60 


Case (D 


ا 
Case (D ّ‏ هة 0.60 
2.50 0.35 | 
Case (DD Case O |‏ 
H.= 6.0m H.= 2.50 m‏ 
Ke _ 1.2*6.0 _ 10 ~ KeH, _ 1.2*2.50‏ . 
A DB 706‏ 7 0.60 بک و۸ 
Long column at Inplane‏ 
(Ap)* Û _ 12.0 ¥0.60 _ 0043m‏ _ 
2000 2000 
M = P+6 = 326.4 » 0.043 =14.03 kN.m‏ 
Design of section.‏ 
14.03= 


USE, I.D.‏ 0.5 0.07 = ت 
< 0.6 


€ 

tt 

USE, ECCS Page 4-24‏ 0.80 = 0.83 _ 0.60-0.1 ج 
0.60 


3 
Py, _ 326.4 *10 _ 0062 
KF, bt 25+350*600 


Take 
Fuı.b t7” 25*350+*600 
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As-A8= Hebst=P4F.,»10% Dsxt =1.0. 25,10 350 » 600-525 mrê 


Asp = As+ A$ = 1050 mm 


As, - a «b»t 
 0.26+ 0.052 (12.0) „350 »600= 1835.4 mm > A8, 
100 


As- A§= 18-4 917.7 mê ê $16) 


5 #16 
2%12 
5 #16 


لیرمم.ن0 ا 


2 P2= 592.0 kN 
Check Buckling 


ODIn plane. @ Out of plane. 
۱ 0.80 
Case (D 1 Case (D 
0.60 5 0.35 60 
Case MD | Case OD | 
H.= 6.0 m H_,= 6.0 m 
- Ke _1.2*6.0 _ 
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Long column at Out of plane direction. 
2 2 
& _ «| _ 20.57 + 0.85 _ 


M= Px*8S = 592.0 x 0.074 =43.81 kN.m 


Design of section. 


Py, 592.0 «10 


F,, bt  25«600*350 0.112 


Mu 8 43.81 +» 10 
F.b +t  25+*600*350 


Pp <1.0 a 0=1.0 


= 0.3 


As-A8= Mebst=P4F,«10% Ds =1.0. 25,10 4600 »350 525 mrê 


Asa = As + AF = 1050 mm® 


As, = 026+ 0.062 maz „ b 4 { 
100 
0.25 + 0.052 (20.67) „ 600 » 850 = 2771 mm > As 
total 
100 
2771 
7 $16 
0.35 
7#16 
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هوو ا 
Sec. (2-2)‏ 


Sec. (1-1) 
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41#%12 


7 #16 
7 #16 


i 
1 


gl 
cla 
cla 
9I9 
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Example. 8 


aos 


1 


6 


o 


N 
٣ 


6.0 


0 4 © 0 ® 


Reg. 


For the given Plan. 


1— Without any calculation but with reasonably assumed concrete dimensions 
Draw to scale 1:50 in elevation and plan concrete dimensions of the main 
supporting elements including Foundations. 


2-IF the columns on axis B&D are removed 
Draw to scale 1:50 in elevation and plan concrete dimensions of the main 
supporting elements including Foundations. 


3-IF the columns on axis B,C & D are removed 
Draw to scale 1:50 in elevation and plan concrete dimensions of the main 
supporting elements including Foundations. 
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‘SUUNN]00 UO "31821 
adfL qmıs qڊ00L,‎ mvs (P) 


UO0110 031 


wnoag a6pty 


9 


(00'9 +) 


gوgو ggg‏ و قو gg‏ وق جه 


20.0 


ول و ووي وم حقو و و وق و صم 
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(+ 7.00( 
(+ 4.00) 
)- 2.00( 


E 
n 


@ Saw Tooth Girder Type 
rested on columns. 
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RMN 


RRRANSSNSSNSSSNSN KN A VRENSSNSANSN N 
8 


RRRANSNSSNSSNANN XN 


الجمuل0ص,10‏ االالجuuدuدل0ص,.10_‏ سا 


ڪڪ .20 


Rn | Cee o | 


2 


ZA A 2 
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L319 


QR 
\ 


‘L3PJ1) UO P3182 
adfJ qm 00J mos (@) 


(00'0 7) 


rev rp oy LAP119 
es? fer IFKT adfL Q01 


f 


KN SNSNSENSENWNNINN NSNSNWNNN 


e ee 


حz‏ خضل و صا 


e 
E E E 


zZzA ا ا‎ MM 


سس 


AZ ا‎ 


6.0 
2 . 0 2 2 
6.0 
HL z4 
6.0 
ZA WA OWA A ه4‎ 
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)- 1.00( 
)- 2.00( 


EEE 


(+ 6.00) 


کر 
of!‏ 
أ 
iI‏ 
ا( + 
وب 


0.0 


Saw Tooth Slab Type rested on Frame. 


§ 


اس س س س ج 


3—-IF the columns on axis B, C& D are removed. 
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(+ 4.00) 


% 
۱ 


(± 0.00) 


RN. RN AISNNSWNWNWNWNW N RMNWNSWNS 
S_ NKNISWNWNWNWNWNW XN 


(1.00 -) 
(2.00-( أ 
سج)0 68 )0 ,6 )0 ,سج)0 ,سا 
20.0 

6.0 
2 2 0 ZZ IIL. 

6.0 

6.0 
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Example. Nî 


w1 


لوو هوهق .505.80 60 لھ 500.0 60| 


N\mmê‏ 360 = ر۴۳ » N\mmî‏ 25 کڪ 


C 
L.L.= 1.0 kN\m s F.C.= 1.0 kN\mî 
Saw Tooth Start at level + 4.00 m 


Foundations Level = — 2.0 m 


Reg. 


For the given Plan. 


1-For north direction N1 
a-Draw concrete dimensions ( Elevation, Plan & Side view ) 


b-Design the slabs and draw RFT. in the plan. 
c -Design all concrete elements ( Beams, columns & main system) 
d-Draw details of RFT. For all elements. 


2-For north direction N2 
The same requirements as direction N 1 
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RRR 
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ER ڵN™NRىىRRFRFRRRRۇRFRFRFR؛ۍRRR ۆ‎ 


RRR Rۈ¦ۈۇ؛¦؛ۈۇRR‎ ( 


Mû 


OOO 
RR ¦ڕٗۆOۆۆOOARRFR‎ 


RRR 


NM 


E IS 


OOO 


(+6.00( 
(+4.00( 


سو و سا 


% 
N 
¥ 


8 
ي لج ص.20 ا 
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1 
1 


Structral Joint 
0 


| 


For north direction N1 


& Expansion Join 
Use Saw tooth slab type 


2 
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7 
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۶ 
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5 
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E ر‎ 
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Plan 


1 ey Pi 


© o 


™— — 


SASS‏ س 


NAAEARARANRNRARNNY 
AANA RNN 


RR SSRN SNNNNNY ANNNNN ANNNNN 


KR -- NI SNN 


NS SK NR 


EY 


N KR‏ سسا 


© © 
| ~ ~ 


ج0 مه0 مه0 مهم س0 gg‏ مه0 1g‏ هم 


eh a 2 e e 
——ا‎ 10.0 


10.0 ا 


Sade vUilew 


10.0 ا 
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RRR RRR‏ ۈ؛ۈ؛ۈ؛ 


OOO TE 
ARAN 


دات دسا دت اد Sa‏ 


eccefceccggeR 
EF او وي‎ 
SS 


إت 


E SS 


AAAS 


NR Nnh ¦ U CM 


LHL THI ll THI THI THI TFI 
1~ 5.05. 5ك=5.0=~5.0ا=0‎ 0= 
Elevation 


Side view 


لس10.0 لاس10.0 لس 10.0 لس 10.0 ا 


۷. 
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اسا ا 


1 
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Slabs. 


l4 5385 153.8 mm 
35 


Take l(g=160 mm 


(ws), = 1.4 (0.16» 25 + 1.0)+ 1.6 (1.0 ) Cos 21.80= 8.48 RN\nÎ 


Design of slab. 


M - E _ 8.48 + 5.0+* 5.5 
8 


= 28.54 kN.m 28۰ 


s=160mm » d=160-20 = 140 mm 


28.54«10° ك 1410 
1000* 25 1 


8 =-=-= ل ج 4.14 =€ چ 


6 
28.54 «10 2 
As - 54-10 _ 700.83 mr\m 
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ey len. 


e e e 


#86 RNSNNNNNTNNNNNSNNN RS 


MRNMXCNRNNM™NRNRNASNNY 
AANA! 


IAN اانننکنننننانت‎ SNN A 


A RNN RNN NNN RNN KK 


SSS SR 


n o e oS (e 


Ridge Beam. (250*400) 


Distance between Posts. = 2.50 m. 27.03 kN\m 


او ا و ا ق وا W= 0.W. (beam) + R‏ 


= 4.20 + 22.83 = 27.03 kN\m 16.9 


A TID ٣ 2012 14.0 
400 27.03 kN\m | 


٣ 2412‏ 
اوو ا ا 35" Rı=W+*a‏ 


= 27.03 + 2.5 = 67.57 kN 
R1=67.5?7 kN 


Post. (250*250) 


(F1 
F=0.. (Post ) + R1 
= 3$.50+ 67.57 = 71.07 kN | 
0.W. 
3 2%12 
As- 4%12 260 FF 
اخ ا‎ 


250 
Y—~Beam. (250»1000) 


ae 2p +150 mm = 000 + 150 = 983 = 1000 mm 


0.W. (Y-Beam) = Dt oç *1.4 = (0.25*1.0+*25)(*1.4 = 8.75 kN\m 
W=0.W.+ Y = 8.75 + 22.83 = 31.58 kN\m 


71.07kN 71.07kKN  71.07kN  71.07kN  71.07kN 
71.07kN 0 ر و و‎ | 


٧ ۷ ۷ ۷ ۷ 
31.58kN\m 


=2.50-1-2.50--1-2.50“-2.50--1-2.50“- 1-2.5650“ 2.50-- 50 .2ا 
ا وو ہے نل ا 
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2F 


W1= U + = 31.58 + 3.0* 71.07 - 52.90 kN\m 
Span 10.0 ۱ 
71.07kN 71.07kKN 71.07kN 71.07kN 

52.90 kN\m 


لسم اا ا ڪڪ 
R‏ 


R=w,» S 4+ F = 52.90 * 10.0 + 71.07 = 600.07 kN 


Sec.@ R—sec. -w- حح‎ 1000mm »ہ‎ d= 950 AAYAAD 


6 
5-> ل >0,=3.26 چ C10‏ = 950 


6 
Aږ‎ 29.010 _ 2021.9 mr 
0.765 * 360 *950 


Check Asmin As = 2021.9 mm 


reg. 


Min bd= (0.225 e) bd = (0.225 + 25 ) 250 *950 =2 mnî 
Fy 360 


0 48< Hn d ..Take As=48= 2021.9 mrt 6 #22 


„pn D-25 _ 250-25 _ 478 = 40 bars 
0+25 22+5 


Sec. ® R-sec. j 
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(2-2) ‘22S 
¬ LS 


wuoa{—-X /O ‘LIU 


(/—£) ‘0a5 


End Beam. (250+850) 


{ _ Spacing _ 10000 _ 833 = 850 mm 
12 12 


0.W. = Dt o *1.4 = (0.25 +*0.85 *25 (* 1.4 = 7.44 kN\m 


W=0.W.+ Y =7.44 + 22.83 = 30.27 kN\m 
30.27 kN\m 


اڪ و وڪ 
R‏ 


Rw. S = 30.27*10.0 = 302.7 kN 
2 
WEF _ 02.7ۋ‎ 
® 10 
س صن ت‎ . 
12 


Sec.D R-sec. j =850mm » d=800 mm 


6 
6--ل ج 3.63 =إ,C]‏ ,_ 10 C۱‏ = 800 


4 302.710 
8S ” 0.786 * 360 +*800 


- 1337.2 mmî 
2 
Check Asmin, A s, = 1337.2 mm 


Hin b d= (0.225 l)è dı = (0.225. EE) 250 «800 = 625 mrê 
Fy 360 


4< enh d .۰.Take As=-4s = 1337.2 mm 4 22 


7 = b-25 ے‎ 250- 25 _ 4.78 = 4.0 bars 
B+25 22+5 


Sec.® R-sec. i 
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Loads on Column (300 «» 500( عمود فى الوسط‎ 


P = Reaction of Y-Beam = 713.1 KN 
Check Buckling of the Colurnn. 


In plane. Out of plane. 
2 : Case @) Case () 
2 ۲ 1.0 
| 0.50 
1 
Case @ Case () 


Upper Condition Case @ Upper Condition Case (D 
٤ kK=1.3 ٤ K=1.2 


Lower Condition Case (D Lower Condition Case (D 


H= 4.60 m H=4.15 m 
> 1.3 * 4.60 11.96 < 10 > 1.2 ¥ 4.1566 
Ab 0.50 Ao 0.3 اا‎ 


Take the bigger value of ۸ ظط‎ = 16.6 (Out of plane.) 


2 2 
_ (Ao) * DÛ _ 16.6 +*0.30 _ 0041 m 
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Design of Colurnn. (300 »500( es 


M = 24.60 kN.m , P = 600.07 kN ا و ا‎ 
3 
P __ _600.07*10 _0.16 >> 0.04 (Don’t neglect P ) 


Check F bt 25.500300 


4 £4.60 0.041 m = 0.041 = 0.186 < 0.5 e> [.D. 


0.3-0.1 _ 0.67 USE, Design Aids Page (4-25) 


E 
1 


0.3 
Pu ___ _600.0%1Û _ 016 
F,, bt 25500300 
6 P<1.0o Tk, P =1.0 
Mu _ _24.60+10 _0.021 


FEn.b tt’ 25500300 


As- A8 = |» D «t= P+ F, * 10 “+ D»t 
= 1.04 25 „10 4 500 „ 300 375 mm 
رو‎ AF = 750 mm 


2 


As, _ 025+ 2 ا‎ Db» 

0.25 + 0.052 )16.60( 7 > A4 

EUT Ve NIU. x» 500» 300 = 1669.9 mm > S total 
100 


A= A. = Asmar _ 1869.9 _ 834.9 mrê GHD 
و‎ 2 G22 


11 

0.30 

2و 
ووو ا 
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ERROR ١ 
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65.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 


2 
ڪڪ‎ 
© O ¥ © © 
a e o ie o © E ov 
> 
> 
3 : 
ل‎ 
8ا ب اأ‎ 
Sj S1 
e ؟‎ 8 
“ 5 
= 8 ا‎ ۹ 
O | 
ک‎ 8 o © 
£ 3 | 3 ESS 
Š E 0و‎ 
RK n ' چ‎ N 


(+ 7.00) 
(+ 4.00) 
0 

(1.00 =( 
س ڪن 


Nz 


10.0 سا 
Elevation‏ 
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Plan 


الجضص,.10 مایلص .10 مایلص ,10 ۔مالالیجر)ص.10 ا 


Elevation 


ل ہی)0 .0 1 الجہuں)‏ .0 1 پاجہuرں)‏ .0 1 پالجہu)‏ .0 1 ا 


LDL 
۳ Ù 
1 4 


ا 
PZZZZE‏ 7 © 
e ZIL‏ 
AL‏ 1 
UML‏ : 
9 7 7 22 1 
MILL “=‏ ج 
IIIIII‏ 3 
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Design the Slab S1 


O 
Use One Way H.B. Slab. QOL = 16.7 8 


H.B. Slab. 


f 5000 _ 200 mm 


25 
= 200 mm 
D= 0.1m € = 0.4m 


S=C€e+b= 0.4+0.1 = 0.5 m 


Wribi = 1.4 (tg o + F.C.) +1.6 (L.L.) Cos O 1 (S' «1.0( 


+1.4 (b hx1.0m +* 56( + 1.4* (Block JI ()(ن‎ 


. WUribi = [1.4 (0.05«25 +1.0) +1.6 (1.0) Cos 16.7 | (0.50*1.0) 


+1.4 (0.10 «0.15 «1.0» 25) +1. 4 (7500(1 = 3.566 
(kN \(1.0« 0.5 m*)) 
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Strip in the Slab. 


Wribi = 3.566 kN\m 


e e e 


wlL*_ 
ai 8.91 
1 
1 
Ww" 8.91 
Sec. OD شریحه أفقیه فی بلاطه ماظه‎ ۰. 
M = 8.91 kN.m\rib <“. Designed on Mcos Q@ 
Mires = 8.91 x Cos816.7 = 8.53 


Cd = t- 30 mm= 200 - 30 = 0 


6 
170 =€, |/ 8.53 *10 > €, =6.50¬+ J-6 
25 * 500 


6 
A,_— _ ___ 8.53 *0__ _ 188. mr\rib 
8 JF d 0.826* 360 *170 
2412\rib 
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لک 
SN‏ 
S8‏ 
E۹‏ 
ا 
2 
o‏ و 
کح 
ا 
g ^‏ 
ي 
ا 
ج 
2 
8 
ج 
ك 
3 
3 
8 
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FSNRNNNNNSNNNNN SSNS 


ROAOIO UAE 


SNN ANNAN NNN AÛ 
LL Ld ل‎ 


n EE, E, 
لي‎ 
WU 


A 


ا ا 
O SNRNNNY ۹ NNN N‏ 


RRR 


SNNNSNINSSNNNNNEES 


4 


اا 


كىل ااا a‏ 


ا 


IR 


8 


Plan 


5.05.05.05.0 5.05.05.05.05.05.0 


~o 20.0 م‎ مuu‎ 30.0 u 


Loads on Girder. 
Take 0.W. (cirder) =1.4* 0.3 0.9*25 =9.45 kN\m 


W=o.w.+ 2 (rm) Ls = - 9.45 + 2 (8€) 2) = 45.11 NM 


H1 
1,=( |10) Bt 
Db =0.30 m, ts= 0.20 m قن اک‎ 
B=0.50 m, t=0.9 m | 
0.9 
و‎ 00 
a 0.22 Tables page 91 a 
Db _0.30 ogo ) ۳= 0 
B 0.50 
I,= (M.10) Bt = (620 «10 0.5 «0.9°) = 0.0226 mi 
12 “0.7 =- 
5 
0.3 
Ie = e 2 = 0.0085 m | 


. [ezel 
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M 
2 0 
۹ 0 
M, 
So = i .(MeMr) + I «(M.*M) 
Ecl Ec Iz 
_ =1 2 1« = = 3 
I EYD چ‎ ) 588.7 ( ) 10.44 ( (5 s.0)) + zero ET, 1 
S1 = Û ,(MreMr) + Î «(Me Ms) 
Ecl Ec Iz 
8111 _ )£(8.0( (10.44 ) (+8.0 
E, (2.66 )Iz (+ ) (3 ) 
٬گ‎ ( (3.0) (3.0 ))ً‡.0(( ~ı 7 
Ec I Ec Ie 
Neglect the extension of Tie. “. A = Zero 
Tie 
S10+X 511 = Zero 
-2310.53 20.77 
l2 1) x» 211 = zero ڪ‎ 1 
E, Is Els >ڃ—‎ X=111.24 kN 
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Design of Sections. 


Sec.D R-Sec. (300*700) 
M = 333.7 kN.m , P = 235.47 kN 


3 
P _ 235.4710 
Check F Dt 25.300700 


_M_ 333.7 _ e _ 1.417 _ 
= = وو = ہہ ۸ 17 = ویر یوو‎ = 2.02 < 0.5 E e, 
0. 


= 0.044 > 0.04 (Don’t neglect P ) 


eg= €+ - C =1.417 + و‎ - 05 = 1.717 mM 


Mg = €, = 235.47 » 1.717 = 404.30 kN.m 


6 
. 650=], || 030*10 _, €, =2.80 > y-0 


25 * 300 
. A.-= Ms Pu _ _ 404.30+10° _ 235.47 «10° 
S77 F,d ` (A5 )ي‎ 0720*360 * 0 (360\1.15) 


e E mM 


Check A S min. As, = 1647.5 mm 


Hin. b d= (0.225 « Vu) bd = E 25 -) 300 «700 =656.2 mm 
Fy 


2 As > HMinb d ..Take As=-4و=‎ 1647.5 nmr (7018 


.. 71 = b-25 = 300-25 _ 6.39 = 6.0 bars 
+25 18+5 


Sec. @ R—Sec. 


M = 333.7 kN.m, P = 38.88 kN , D= 300mm ,t = 900 mm 


ر 
P 38.88 *10‏ 
(neglect P‏ 0.04 0057 و ۳ کے ے کے 
Check F bt 250.300.900 < (neg )‏ 
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6 
4 = ل ج 4.03= ٥,‏ ا = 80 .". 
& 


Mur. 333.7 «10° 
JFyd 0.804 * 360 * 850 


8= — 1356.3 mr 


Check A8 min A 5, 136-3 mm 
Hin. b d= (0.225 * ر(‎ bd = (0.225 ۰ 2 -) 300 «850 =796.9 mm 


Hin d ..Take A-a 1356.3 mr’ @ B18‏ < و4 


Sec. ® R—Sec. 


M = 421.8 kKN.m, P = 106.54 KN, D= 300mm , = 900 mm 


3 
P _ 106.54 *10 
Check F Dt 25.300.900 


6 
'. 850 =C, e + €, =83.58 دل جد‎ 83 
% 


421.8 6 
Mu. کے ہے‎ ۶ 2 
JFyd 0.783 * 360 * 850 


= 0.0157 < 0.04 (neglect P) 


S = 
Hnin. b d= (0.225 8) كا 0.225 = ئ‎ ( 300 850 =7 96.9 


As „> Hanh d : .Take Ag= 44 1760.4 mm 7018 


Sec. @ Tie. (300*» 300) 


٣0.3 ¬ 
(Tie) = 111.24 kN أ‎ 
1( ) 111.24 
وچو 11124-10 _ 9 و‎ ' GHD 
F\s 360\ 1.15 ف‎ 4 p%12 
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Loads on Column (400+800) 


P = 235.47 kN 
Check Buckling of the Colurnn. 


In plane. و‎ Out of plane. 


j] Case ® j] ` | 0.5 
Case (@ 
0.70 


5.0 5.0 
١ Case (@ 1 Case ( 


Upper Condition Case (D k Upper Condition Case (D k 
Lower Condition Case م ا‎ Lower Condition Case e 
H=4.10 m H,= 4.50 m 
= 1.2 + 41 = 7.02 >< 10 = 1.2 ٭‎ 4.5 = 18.0 < 10 
Ab 0.7 Ab 0.3 2 


Take the bigger value of ۸ ظط‎ = 18.0 (Out of plane.) 


2 2 
_ (Ab) * DÛ _ 18.0 *0.30 _ 0048 m 


Ma = P*5S =235.47 x 0.048 = 11.30 kN.m 
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Design of Column. (300*700) a 


1 235.47 
E 


= 11.30 kN.m , P = 235.47 kN لومون ا‎ 


3 
P 235.4710 5 
.د‎ - 0.044 0.04 (Dont neglect P 
eck Fo, Dt 25700» 300 > ( . ) 


= 0.16 < 0.5 E, I.D. 


USE, Design aids Page (4-25)‏ 0.67 0.3-0.1 _ ج 


0.3 
Py, __ 235.47۰1 _ 0o44 

F,, bt 25700«300 

P<1.0 $, P=-1.0 
_Mu__ _ _11.30+10 _ 00017 


Fu.b t+”  25«700»300% 
As- A8 = M+ D+xt=Pr FE, + 10 * D»t 

= 1.04 25 „10 4 700 „» 300 =-525 mm 
As = As+ As = 150 mm 


2 


Ag, 025+ 0.052 maz „ b«t 
100 
 0.25+ 0.052 (18.0) „ <00» 300 = 2490 mr > AS peu 


100 


Ags= As = Agmin = ست‎ = 1245 mrî 5 4 18 


2 
#18 5 ا 
ا ووو ا 
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